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PR I : FACE 


[\art I of this hook is j)r('S(Mil(‘(l as a l)rirf ex])osition of 
th(' princ iples for the organization and t(‘aehin^ of the indus- 
trial arts in I'lenn^ntary schools. Part 11 is an api)li('a- 
lion of these i.)rin('iples to th(' arlix^ities in which the' children 
may engaj^e, toi^ether with much related subject matter, 
hor each i^rade, the principal desired outcomes are s[)ecih- 
cally stated. Cdiapter dliirteen is an historical chapter, 
rexiewiny tlu' forms by w'hich attempts ha\(' been mad(‘ to 
introduce' the* use of c'oncrc'te materials into the work of the 
ek'mentary schools in iXmerica. 

It will be notc'd that all of the W'ork in the six larii:e fields 
present(‘d in Part 11 is statc'd in the form of activities. 
Eveiy unit of work to be expc'ric'iu'c'd is prc'sented as some- 
thing to be done. Some of thc'sc' acti\ ities are (onstructive, 
some are invc'stigative, and some arc* aj^preriative — all 
iinolve partici|)ation. In most of those' listc'cl, mcjre than 
one kind of actixity is rc‘c|uirc'cl, ('onstructive work is 
presented as a means of awakc'iiin^ intc'llectual inciuiric's, 
of giving mcxinings and value's, of cultivating aj)preciations, 
and of Ic'ading on to further inte-rests on levels higher than 
those apparent at the l)eginning of the constructions. Se- 
lections of work of all kinds are often delibc'rately made to 
stimulate an iiK|uiring attitude of mind, to arouse a desire 
to hnd meanings and values, nnd to open up line's of interest 
and possibility for continued and pc'rmanent mental growth 
by thinking, aided by obseiwatioii, experimentation, and 
vii 
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reading. The impulses of children to investigate and to 
enjoy, or appreciate, have been utilized c|uite as much as 
the impulses to manipulate and construct. DevTloping 
ability to carry investigations to successful conclusions is 
quite as prominent as an aim as acciuiring useful informa- 
tion and cultix ating desirable attitud(‘s. 

The l)ook is designed for teachers and students preparing 
to teach in the elenuaUary schools. 'I'he work may easily 
be adapted to tlu* conditions of rural schools as well as to 
various types of \illage and city schools. It is assumed 
that the study of the industries is entitled to a place as a 
regular subject in the elementary school, to be taught by 
the regular teacher. While prepared for the teacluM's, it 
contains much that may be used by the children th('mselves, 
ddie illustrations ha\'e been candidly selec'ted to be as much 
a teaching part of the book as its te.xtual content. 

d'he authors have said little about the values f)f the work 
in the formation of character or of any other broadly general 
human (jualities by which the larg(T worth of life is measured. 
But they have profound faith that if the UK'anings for the 
enrichment of life in the studies are dwell upon throughout 
as they should 1k‘, the work will have very signitieant in- 
fluence ill making for gcaiuine culture and ('haracter. In 
stating outcomes, the endeavor has been to keep within the 
bounds of tangible, traceable results. Nevertheless, it is 
believed that all of these speidfic outcomes contribute to the 
development of an outlook upon man and iqion life that is 
humane, just, jirogressivT, and righteous. 

To Dean James E. Russell of Teachers College, Columbia 
University, the authors are indebted for much of the under- 
lying philosophy of the book, and for the opportunity to 
develop the work in practice in the Schools of Fenchers 
College through the past twelve years. To him they grate- 
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fully express tlu'ir oblii^aluoii and their appreciation of his 
insj:>irali()n. 

Colleagues and many 'others who cannot h(' namc'd be- 
cause of their nunilK'r liax c' ('ontributed much in the d('\'elop- 
nuMit and ])r('sentalion of llu' book, d'o all of these tlu' 
authors wish to (‘\pr(\ss tlu'ir s< use of indebtedness and ap- 
j)reciation. 

• DI-.RK'K (b Honskr 

Lois (\)|'fI':v Mossman 

New York, 
i\l,irrh, i()j^ 
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The Meaning and Purposes of Industrial Arts 

What we mean by industrial arts. Few of the mati'rials 
which we use arc used just as nature produces them. \Vv 
change the* form of the Irc'cs of (he forc'st into lumber, thc'ii 
into furniture, parts of buildings, and othcT productsof wood. 
We change wheat and corn by milling and cooking processc's 
into foods more palatable and wholc^some than tlu'se grains 
are as produced by nature. We take the crude iron ore 
as it cT)mes from the mines and through various changes make 
it into final forms serving use's so numerous that we some- 
times speak of this as the iron age. We change masses 
of native clays into jars, jugs, vases, and china, both usc^- 
ful and beautiful. We take nunu'rous fibers produced by 
nature, and through many changccs in their form we furnish 
oifrselves with garments suited to c vc'ry purpose of climate 
or occasion. All of these change's vv'hich we make? in the 
forms of materials, that they ma)' be more useful, we call 
indiislruil changes. We speak collc'ctively of the occupa- 
tions devoted to the making of thc'sc' changes as industries, 
or industrial arts. The genc'ral tc'im manufactures means 
about the same thing, but industrial arts is preferable as 
it is more inclusive. 
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Industrial arts as distinguished from agriculture, mining, 
and transportation. Agricuhuro and mining are occupa- 
tions devoted to the production of raw materials. Hunting 
and fishing are also occupations concerned with the secur- 
ing of certain animal materials used by man. Idiese oc- 
cupations provide us with the natural materials themselves, 
but they make no change's in their form. The industrial 
arts ha\T to do with the desirable changes made in the forms 
of these materials after they an' procured. Changing the 
location of materials and products from place to place by 
transportation is not a matter of industrial art but of in- 
dustrial exchange and commercial geography. We often 
speak of these changes in location and ownershif) colle('ti\'ely 
as transportation and trade. To fix some reasonable limit 
in our use of the term, industrial arts, we include those 
occupations only w hich have to do w'ith the changes in the 
form of materials, and exclude those occupations having 
to do with procuring raw materials and transporting them 
and their products. 

Industrial arts as distinguished from fine arts. Man 

seems to have a universal tendency to beautify all of the 
materials which he transforms for his use. He also de- 
velops a strong tendency to make things purely for the sake 
of their beauty, quite apart from any use other than that 
of decoration or of the feeling of satisfaction which they 
give. He makes products in form and ('olor which express 
conceptions and feelings of beauty, such as paintings, 
sculptures, and other ornamental or decorative forms. The 
activities by which these forms of b(*auty are expressed and 
produced arc called fine arts. 

Since the desire for beauty in all that we jxjsscss or pro- 
duce is so fundamental, it is readily seen that the industrial 
arts and the fine arts are closely and vitally related. Any 
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attempt to separate them completely is artificial. For the 
sake o( emiihasis, \\v may say that the industrial arts are 
concerned with th(‘ use of material products, the fine eirts 
with their beauty. .In the jirocess of their desij^n and pro- 
duction, however, th(^ two purjioses are almost inseparably 
related. While the fine arts ha\'e fields (juite outside of 
and apart from th(' industrial arts in such forms as paintiipt; 
and sculpture, tlaar largest fi(‘ld lies in the refmini; and 
l)eautifyinL> of the material [iroducts which we fashion to 
meet the' iise'ful purpose's of e'veryday life. In the study 
of the industrial arts it is there'fore' very essential to include' 
all of the)se phase's of the fine' arts which have to do with 
heautifyini' the' [iroelucts e>f industry. In all problems of 
desif^n, eleeoration, anel use e)f inelustrial proelucls, the fine 
arts element is incluele.'d as an inte-gral part of their appro- 
firiale elevelopme'iit. 

Definition of industrial arts, d'he fore'going^ paragraphs 
may now be summarize'el by de'tining the' industrial arts in 
this wa>’ : The industnal arts are those occulmtions by which 
changes are made tn the forms of materials to increase their 
values for hiiinan usage. As a subje'ct feir e'ducali\'(' pur- 
poses, industrial arts is a study of the (hanges made by man 
in the forms of materials to increase their values, and of the 
problems of life related to these changes. 

The purposes of studying the industrial arts. There are 
twe) kinels of study eif the inelii^tiial arts, each having its own 
elistinctive inirpeise, the \e)cational anel the general educa- 
tive pur[)e)se. 

Tke vocational purpose. The processes of an inelustry 
may be studieel feir the sake of ele'x eleiping skill anel efficiency 
in producing in this particular industry. This kind ot study 
we call vocational. When we use the term industrial edu- 
cation, we mean a definite, inteiisixT training for productive 
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work in some industry, as that of the pattern maker, or 
machinist, or carpenter, or tailor, or plumber, or pojtter, or 
tinner, or printer, or automobile mech.anic, or factory worker. 
Industrial ediH'atioii applies to industrial workers as agri- 
cultural educati(m ai)j)lies to farmers, commercial educa- 
tion to stenographers, bookkeepers, and other Vommercial 
employees, medical education to physician^, or legal educa- 
tion to lawyers, d'hc vocational study of an industry in- 
cludes pro\'ision for gaining both a knowledge of its processes 
and sufficient practice in th(‘ir execution to develo() skillful 
and efficient prodtiction. Its fundamental and controlling 
purpose is to develof) efficient workers. It is highly special- 
ized and intensix e. d'o dexplop the efficiency required, one 
may hax e to dexote from thre(‘or four to (‘ight hours a day 
to practice in its processes for sexeral years. Clearly, such 
work has no i)lace in the elenu'ntary school nor in the early 
years of the junior high school. 

The general educational purpose. The materials, ])ro- 
cesses, conditions of production, and the purchase and use 
of the [)roducts of the more important industries may be 
studied for the xalues xvhich such sttidy affords in on{‘’s 
everyday life, n'gardless of his occupation. Such a study 
of the Industrial arts xxe describe as general. To realize 
its purposes xxe make no attempt to dexx'lop any considerable 
degree of skill in any of the sex'eral industries studied. Pro- 
ductix’c skill is not included in its j)urposes as it is in vo- 
cational education. 'fhe field includes numerous industries, 
not limiting itself to one industry as in x'ocational education. 

'fhe [)urposes or outcomes of the general study are rci.iH'''Cd 
in the degree in which it helps one to become efficient in 
the selection, care, and u.se of the products of industry, 
and to become intelligent and humane in the regulation 
or control of industrial production, d'his study is from the 
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point of view of the problems, opportunilies, and obliga- 
tions of the consumer and the citizen. It concerns itself 
with such common, daily' needs of life as the selection and 
use of food, clothing, utensils, household furnishings, and 
other productsof industry; and to such jiroblems of citizen- 
ship as call upon us to share in tlu' regulation of industry, 
so that all employees, employ(M's, and citizt'us may recei\'(‘ 
just and fair treatment. 

Specific values and objectives in industrial arts, d'here 
are I'lVQ different, though closc'ly nTited, kinds of v^ahie to 
be derived from the study of th(‘ industrial arts which help 
very fundauK'ntally to guid(‘ us in th(‘ si'lection of jiroblems 
and materials for study. Then* an* also a number of other 
objectives to be emphasized here and then', but these are 
n-alized kirgely as incidental by-products in the achie\'e- 
ment of tlu' fi\(‘ purpose's here indie'ated as dominant, 
d'hesc li\'e objec tive's may be' statc'd as ( i) a health purpose ; 
(2) an ee^onomic ])urpos(‘; (,>) an art or ieslhe'tic purpose; 
(4) a soc'ial purpose'; anrl (5) r('cre'atie)nal pur})ose. A 
brief descriptie)ii of e'ae'h fe)lle)ws. 

I. The health purpose. In se'K'C'ting and using foods, our 
he'alth is the factor e)f mexst impeertanc'e'. If we do not get 
the pre)[)er ameniiit aiiel proport ie >11 e)f sugars or starches, 
proteins, fats, iniiu'rals, anel \ itamine's, we are not pre)perly 
ne)urished. An inapproju'iate' eliet is e)ne' e)f the' most ce)mmon 
causes of pe)or he-alth. Our stud>- of the food industries 
in relationship to health sheeiilel lu'lp us very materially 
to keep well. 

Ckrthing also affects health. Pe)orly fitting shoes alone 
cause much suffering and ill lu'alth. Pixposure through 
wearing clothing insufficient for bodily pre)tectie:)n, and 
reduced resistance through wc'aring clothing that is too 
warm are fre([uent causes of susce])tibility to disease. A 
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knowledge of the appropriateness of different fal)rics and 
garments for warious conditions of season and occasion, from 
the standpoint of health, should he one important result 
from the study of clothing. 

Problems of heating, lighting, ventilation, and the dis- 
posal of waste an' health (jiiestions related to the study of 
housing or shelttT as a j)art of industry. Cleanliness in 
matters of foofl, clothing, utensils, household funiishings, 
and tools is a \'ital health problem. Many of the units in 
industrial arts pnnide us with th(' information that makes 
for wholesonu' int('llig('nce and attitiuk's in caring for health, 
giving reason and reei\forcement for the formation of health 
habits. 

2. The economic purpose. levcMy purchase we make 
brings up a problem of both the (luality of thi* material and 
the proper money ealiK* of the arti('le s('('ured. Mow are 
we to know what foods to s('lcct which will gi\e us just the 
kinds and amounts needed at a cost that is within otir nu'ans ? 
How are we to know* whether a giv('n t('\til(‘ fabric or gar- 
ment is of good material, w('ll made, and worth the amount 
asked for it? How are we to know' the n'al values of pieces 
of household furnitun', of uP'iisils, of table wares, and of 
other products of industry? The proju'e study of the in- 
dustrial arts gives us the basis of judging for ourselves the 
economic values of products. We learn {)f the materials 
entering into these* products and of the processes by w'hich 
they are made w ith spe'cial refere'iice' to their \'alues in serv- 
ing their purposes. If we knew' the kinds of cotton aiul 
w'oolen mixtures, cotton and silk mixtures, and cotton and 
linen mixtures, respectively, entering into ('ertain kinds of 
fabrics, and lunv the.se mixtures differ in durability and 
permanence of surface apf)earance, and if we knew how to 
test and recognize these mixtures as well as pure fabrics. 
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\VL‘ would 1)(‘ inon^ able .to soloct and piin'hasu fal)rics 
and garments with real economy than if we knew nothing 
of the content of textiles. If wv knew^ the a('tiial nutritive 
values of many of the inexpen^i\e foods and how these may 
be properly rooked or ])repared for use, wv could substitut(‘ 
some of thes(' for mon^ expeiisixe foods and li\e (juit(‘ as 
well from the standpoint of health at a relati\el>' small ('ost 
and without much sacrifice of tastes 

3. Ihe art orcesthclic purpose. It is desirable that wv be 
siirroundexl with things that are* bi'antiful rather dian with 
things that are ugly. With the* propea* training, one 
may choose' his e'lothing, house'heilel furnishings, utensils, and 
other industrial prexlucts with much satisfaction in their 
art (‘lements. One eif the large* piupose's of the* stiieh’ e>f 
industrial arts is te) cullixate aesthe-tie- taste and eiiscrimina- 
tiein. There are* high stanelards of art as applied te) ma- 
terials which have' bex'ii e'stablislu'd through the work of 
many gene‘ratie)ns by theise wheise taste has be'cn most re- 
fined and most highly cultixate'd. It i^ possible for every erne 
to learn the me)r(' simple' principle's that ha\'e' bee'ii de\Tlope'd 
and to increase his own liking lor prenlucts w'hich show' the 
best api)licatie)ns e)f tlu'se* prine ij>le s. Of ceuirse, people de) 
diflVr in their e'apacity te) apin'e'e iate fine ek'sign. Fe'W' ha\e 
a high eirder of e'apae'ity for e-re'atixe' weirk in design. But 
all luu'e seime capacity for appreciation, anel this e-an be* so 
cultivate’el as to make peissibk' a e'onsiele'ral)le de'gree of satis- 
faction anel success in juelging e)l ejualities e)f beauty in prexl- 
ucts. 

For our people as a wheile*, the* large art problems are 
those of selecting, purchasing, and using clothing, furnish- 
ings, utensils, and other material supplic's of various kinds. 
There is a problem in selecting these from the art standpoint 
often quite as large as Irejin the ecejnomic stanelpoint. Even 
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health considerations are sometimes saerifieed to art inter- 
ests. This is notably true with reference to clothing and 
particularly to shoes. The selection of many industrial 
products often includes consideration of the three factors, 
health, (‘conomy, and beauty. W ith a well-developed art 
sense, selections may usually be made which are in good 
taste, not in conflict A\ith the laws of health, and not at a cost 
that is beyond ont'’s means. In every field there are prod- 
ucts of excellent taste that are not highly exj)ensive. To 
be able to select and ha\e that \\hich is beautiful and in 
good taste Avithoiit siumding moiuy in excess of one’s in- 
come is a need \'(Ty real among many of our people and 
one which we should make e\ (‘ly n'asonabk' effort to met't. 

The study of the industries with constant attention to 
the element of dc'sign in each indi\’idual ])rodiict, and in 
compositions in ('ostume, household furnishings, and other 
combinations of harmoniotis and ph'asing (‘ffect is the most 
promising iiK'thod of ('ultivating taste in the selection of 
industrial products. W'ith children, the study of the j.)rin- 
ciples of design will have little practical effect if they are not 
studied in clinvt relationship to the objects of everyday 
life to which they apply. 

4. The social purpose. W'ith the modern development 
of machinery, power, and the factory system with its special- 
ization of work, many (onditions have arisen which easily 
lead to injustice to em])loyees, employers, or consumers. 
In some industries, the proprietors have found child labor 
{profitable \p themselves. Children so (‘inj)Io>'i'd often have 
their health undermined, they an' deprived of an education, 
and they come to adulthood unfitted for the full opportuni- 
ties and duties of citizenship. They tend to become a 
public charge, or even a menace, because of their ignorance 
and their unwholesome attitudes of mind. Some industrial 
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employers have maintained- continuous production, keeping 
their employcTs at work lor scvcmi days in tlu* week. Some 
have kept men at work for twclvt' or more hours a day. 
The unsanitary conditions in many working places have bec'ii 
a menace to the health of their workc'is. Enij^loyees have 
at times ijut out work into home.s wlu'n* garments and otluT 
articles have Ihh'U mad(‘ by pti.sons who had contagious dis- 
ease's, (y where v(Ty young children were' niaele to do w^ork 
for w'hieli they we're e'lUire'ly unlit. Workers have formeal 
themseh es inte) unie)ns to try to se'e'ure re'asonable* ce)nelitions 
for w'ork, humane treatment, anel re'asonable wage's. Em- 
ployers have fornu'd asse)e'iations among tlu'iiise'lves. Be*- 
cause e)f eli^pute's between the* ('mplo}’e'rs anel the em[)loye'es, 
the consumers have' ofte'ii siiflereel gre'at le)sse's and ine'e)n- 
venience'. Corporal ie)ns ha\'e' controlled the' proeluctie)n, 
distributie)!!, and prices of numerous industrial ceanmexlities, 
e)ften se'e'iningly at (he e'xpen.x' of the e'oiisuming public. 
Aelwrtising of e'e)mmoelities has e)flen been flagrantly un- 
truthful e)r misle'ading. koodh liaxe* be'r'ii e'.xposed uneler 
conditions which make' their use a me'uaee'. I'renn problems 
relatively small and local to those' of nation-wide magnituele, 
there ha\'(' be'en e'onelitions which ha\(' ('alk'el for action in 
e:e)ntrol and re'gulatie)n. The' (onsumers’ League is a vol- 
untary e)rgani/alion by whieh man\' ineli\iduals may act 
teygether to aid in e'nforcing satisfae'te)ry stanelarels e)f walk- 
ing cemelitions by refusing to use the' i)roelucts of any em- 
pleiyer who will not maintain siuli standards. Pure' foe)el 
laws, child labor law^s, anel laws re'gulating the henirs and 
coiiehtions e)l lai)or ha\’e' be'C'U e'lnployeel to lu'lp in maintain- 
ing reasonable stanelarels in tlu' production and sale e)f e'om- 
moelities. 

In these matters e)f se)cial e'ontre)! ('\erye)ne is e'one'erned 
and re'sponsi!)le. In semie kinels of iiroblems each consumer 
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is interesled personally because of conditions which directly 
affect his own well bein^. In other kinds of problems each 
is con('(‘rned because of his responsibility as a citizen for the 
well beinij; of others, although some of these others may seem 
very remote. But in a d(‘mocra('y we are all ptTsonally 
and collecti\ ely responsible for conditions, subject to control, 
which affect any of us. If any one suffers injustice' or in- 
jury which we ('ould ]:)rev('nt by working together, then we 
are all and individually resj)onsibl(' for such injustice or in- 
jury. By acex'ptin^ the opportunities of our democracy, 
we also assume the oblij^atioii to do all we reasonably can 
to r(\e:ulate conelitions se) that be)th e‘mj)loyer and euuployee 
shall be able te) li\e the'ir lixc's with treatment as fair and 
humane' as that which we elesire for e)urse'l\'e's. 

d\) rt'alize' this se)e'ial j)urpe)se e)f the* stuely e)f the* indus- 
tries, we must ha\'e‘ the* kne)wle‘el_ni'e)f e'e)nelitie)ns anel pre)I)le'ms 
in many speM'ifie' situatie)ns whie h will make* us ^i>('nuinely 
aware e)f the'ir e-xistene'e anel nature. The ne*e‘d is fe)r such 
an intelli^ene'e* abeait inelustry as we may se*cure e)nly by 
fe)lle)wing throu.^h in e'emside'rable ek*tail the* ste'p-l)y-step 
changes freau raw mate'rials to hnishe'el pre)elue'ts in many 
impejrtant industrie*s. Ae^ejuaintanex* with the* j)re)ble'ms 
and achie'vements e)f pe'o|.)le generates inte'rest in them and 
sympathy for them. Thejse* whenii we* find patiently, (Tfi- 
ciently working te) produe'e the ge)e)ds whie'h bring satisfac- 
tion and pleasure to us as the'y meet our nee'els bece)me our 
neighbors in s{)irit anel symj)athy whe*ther the'y are near us 
or reme)te fre)m us. The* se)cial pur])e)S(' in the study e)f the 
industrial workers and their \\e)rk is realize'd in the* measure 
that this stuely helps us te) be* intelligent anel symj)athetic 
in the n'gulatieen of the (X)nditie)ns of productie)n so that e*m- 
ployers, employees, and (X)nsumers shall all re'e ei\ e com[)lete 
fairness and justice in the produeiion or use of pre)ducts. 
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5. Ihe recreational purJwH', Thr nia(crials, processes, 
and products ot industry at)peal to our intellectual interests. 
Our curiosity as to what things an^ made of, how they are 
made, and what tiny are used for K'ads us to ask many (iiies- 
tions. 1 his inti'rest is stroni; in early lil(‘, hut if it has little 
to satisfy it, it A\ill tc'iid to j^row h'ss and to he crowded out 
hy other interests. Hy tin* stud)' of the industrial arts, 
however,^ innv j)rohlems are cojitinually a[)p(“arini; which 
stimulate (uiriosity, ('Indlen^c' iinjuiry, and nnsard in\'esti- 
gations hy the satisfactions of understanding and achieve- 
nnaU. 'Fhese sludi(\s in industr)' not only help to develof) 
and direc't this lorm of ('iiriosity, hut tiny pro\ ide growth 
at the same time in intelligein'e about tin' nn'ans hy which 
man supplies himself with prodin'ts to meet his needs. By 
these studies, tin' acti\'iti('s of nn'n h('('ome increasiipiily mean- 
ingful. Industry has a signiti('anc(' entirely lost to those 
who know nothing of its proccss('s and detailed achie\'e- 
ments. A lifelong interest may hi' deM'loped in the activi- 
ties of industry so that one will find satisfaction and pleasure 
throughout the years in noting tin' disi'overies, inventions, 
md new uses and a{)plications of si'iern'e in industrial pro- 
luction. Such an interest as will li'ad one to read with 
satisfaction from w'l'ck to wei'k or month to month the cur- 
rent re\'iew’s of science, irnention, and industrial progress 
in poi)ular or s('mi-j)opular magazini's is w'orth while. This 
vind of reading hahit may easily hi' stimulated and formed 
n the elementary school jx'riod. lo de\'eIop an intelli- 
4ent, permanent interi'st in the changes and progress of in- 
lustryis believed to hi' a worthy jnirpose in the study of the 
ndustrial arts. This purpose may hi' realizi'd in part as a 
>y-product of the study with reference to other values, and 
n part.hy attention to those phases of industry which 
nay have little \'alue in other terms hut wdiich do satisfy 
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(iirioMty relative to materials, processes, or principlcf- 
used. 

Accessory purposes in the study of the industries. 1'he 
fixe purposes wliich ha\e just been describe 'd may be re- 
garded as fundamenlal. There are certain accessory or 
subordinate purposes, some of which were once regarded as 
fundamental or primary in the school work with maUu'ials. 
TIk'sc are such objertix’e's as the dewelopment of manual 
d(s\terit>’; coordination (jf hand and eye; cultixation of a 
sense of form ; developing a love of bodily labor; cultivat- 
ing patic'iiee, pc'rsistt'iice, iK^alness, and accuracy ; and de- 
vx'loping powers of obscTV ation. All of these, how-evor, as 
far as they may l)e dev’cloped at all in th(‘ elementary school, 
will be deveIot)ed as by-products of the W'ork as it is properly 
directed toward th(‘ realization of the five foregoing promi- 
nent objectives. 

Outcomes of the study of industrial arts. While tlu' j)ur- 
poses stated in the foregoing paragraphs indicate the ends 
for vvhi('h the work is planiu'd, it will perhaps help to state 
the expected outcomes in a slightly diffc'rent form. WTat 
effects as a rt'sult of the work an' expectc'd upon the l)ehavior 
of one who has studied (he industrial arts? The* answer 
may be ('xpressed in this way : One who has properly studic'd 
the industries should : 

1. Be aware of general health nc'eds, be able to select and 
use foods and clothing .so that tlu'y will h('Ip to kee]) him 
well, and be intelligent about all pha.ses of cleanline.ss and 
sanitation in and around the home. This is the health out- 
come. 

2. Be able to Imy and u.se industrial products of good 
quality in material and construction and w('ll adapted to 
their purposes, at costs that are reasonable ; to care for what 
is secured so that it will remain serv iceable in its fullest pos- 
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sible measure ; to n'pair, .ni* supervise repairing', when it 
can he ffone to advantage; and inU'lligently to substitute 
inexpensi\(' for ('\j)vnsi\(‘ products when this is needed. 
This is the eeonotnie (uileonKe 

3. Love that which is b('autiful, and be able to selcc't 
and use products which are beautiful in tlu'nisc'lves, w’hic'h 
are well adat)t('(l to the particular purpose for which they 
are chos(«i, and which ht harmoniou^K’ the' surroundings in 
wTicli they art' placcnl. d'his is the art ctr apsthc'tic outcome, 

4. Bc' sensiti\’(‘ to tlu* well being of iiidustrial workers, 
understand the eonditions of tiu- industries, and r('sf)ond 
intelligc'iitly in all ways possible' to hdp in regulating indus- 
try so tliat no OIK' will suffer injustice or injury for the sake 
of unfair profits for i'm})lo)ers, unlair wage's for e'mployees, 
or unfair [irices lor e'onsumers. d his is the soe'ial outcome. 

5. Ha\'(' pe'rmaueiit interests in the* materials, proex'sses, 
preKluets, and a('hie'\ c'liienls of industry which ex})re*ss them- 
seb e's in obseiwation and reading of the* e'hanges, elise'overie's, 
and in\e'ntions of industry as tlu'sc' are- found in ope'ration 
or describe'd in curre'nt magazines or beioks ; or as exprexssexl 
in a\o('ational e'onstrue'tion of products of special appeal; 
or as satisfied by obseiw ing and e'njo)'ing produe'tsof use and 
.beauty whie'h one may not be* able' to posse'ss but wTich are 
feainel in the homes of friends, in public buildings, in shops 
and store's, and in miise'um-. d’his i^ the re'cre'ational out- 
come. 

6. Be reasonably elextrous in handling matc'rials, tools, 
machines, anel proelucts found in the general en\a*ronment ; 
be capable e)f eloing eir elire'cting the* simple kinds of repair 
work redating io cleithing anel the heiusoheilel where the spe- 
cialist is ne)t needexl ; and have' such e[uahties as accuracy, 
ne'atness, anel persistenex' reasemably wt'll de\ eloped with 
reference to their applicatie)n te) the use' or upkc'cp of indus- 
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trial products. These are the outcomes incidentally de- 
veloped through the appropriate realization of the primary 
outcomes. 

The purposes of hand work in the industrial arts. In 

the study of the changes in materials by which they are 
transformed into finished products, the basis for determin- 
ing values in the jirodiu'ts is often secured best l)y entering 
as much as one can into the processes themselves. It is 
difficult to understand fully what is in\'ol\’ed in spinning or 
weaving, in designing a book coxa'r or a hat, or in making- 
china ware or {laper merely by being told, or e^Tii by observ- 
ing the processes. 1'o help ('arry these processes through 
by one’s own personal participation, to handle the materials, 
and to see the problems that arise and help to .soK'e them, 
gives one an understanding and a feeling of intimate ac- 
quaintance that can be got in no other way. Idie i)ri- 
mary t)urpose of the hand work is to help to make meanings 
clear and to give a reality of personal exp('ri('nce. This 
makes for permanence of both interest and the [)ossession 
of values derived as idi^as and attitudes or habits. Manual 
dexterity conns through the hand work largely as an inci- 
dental by-{)roduct. The work in construction does not call 
for much skill. If care is used in the grading of construc- 
tions, a normal deva^lopment of dexterity will follow with 
very little attention to skill as an end in itself. 

Another purpose of the hand work, hardly less important, 
lies in the fact that children enjoy manipulative activities. 
They often will gladly [)articii)ate in some form of manipu- 
lation without a conscious i)lan as a first step fronfi which 
they may be gradually led to interests on higher levels of 
value. The interest in handling clay may be so directed as 
to lead to the study of the pottery and other clay industries ; 
making simple play houses may be directed into studies of 
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shelter and fiirnisluiiL>s ; and ihe inUTesls in simple weavini*: 
and sewipj; may he develoiied along lines leading to studies 
in textiles and garment' making. Hand \Vf)rk thus often 
serves as a means of approach to higlu-r loi ins of industrial 
studies, as well as a means of carrying such studi('s forward 
with greater interest, understanding, and personal appre- 
ciation of meanings and vahu's. 

Ill realizing the purposes here s(‘t forth, there will be more 
hand work reijuired than is usually found in schools which 
emphasize the developniimt of skill and measure n'sults 
largely in terms of finished products. Here, the emphasis 
is upon ideas, attitudes, and habits hav ing to do with lu'alth, 
economic valiu's, and social value's, and the hand work is 
used to help bring out these values. It is a means to a 
higher end. The inten-sts leading toward the study of the 
higher vTiIues are ofte'ii initiate'd through hand work. (. hil- 
dren hav e a strong impulse to manipulate materials, and this 
impulse may be turned to good ae'count in the development 
of \ alues altogether higher tlum those of mere manipulation. 
In the study of industrial arts the hand work should always 
be rated as subordinate to the brain work, and supplemen- 
tary to it. 

The purpose and place of excursions. Relatively few in- 
dustrial processes can l)e carri('d on in school as they aic in 
industry itself, and relatively h'w finished products can be 
brought to the school, do (h'rive the economic, artistic, 
and social values for which we an' striving, the work of the 
schoolroom has to be extensiv ely supplemented. Eretiuent 
excursions very materially help in securing correct idc'as of 
processes, conditions, and products. Wherever there are 
industries operative in a community, these should be visited 
when the work in school in the respective industries is under 
way. The time of the \dsit will vary with the purpose. It 
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is often well, \\hen a process has been carried throui^h b}' 
hand, to follow this with a visit to a i)lant where ^he indus- 
trial nK'thfuI may be s(‘en and compared with the method 
Used in school. /\t tinu's it may be more profitable to \a’sit 
tlu' plant bi'fore the work at school is bei;un, When a de- 
sign is to be worked out, it is olti'ii wise' to \ isit shops L) get 
suggx'stious of design as they an* used in inrlustry, and to 
stimulate interest and experimentatifin. 

W hen sel('{'tion and I'ost are the problems, shops and ston's 
should 1 k' \isit('d showing \arii‘lies of products in \arious 
grades ol matc'rials, in numerous designs, and in prk'cs of 
considerable range. 1 his brings the probkans of (‘(’oiiomic 
and art \ahK\s Ixkon' the ('hildnai in the way most lU'arly 
like that b\' whi('h tlu'v are conironted as bu^xTs and iisens 
of products. \ isits to gro('er\' ston-s and fruit stort's, bak- 
eries, and meat shops ina>' oltiai Ix' \'(‘ry helpful in studies 
relating to h('alth as well as to (‘conomy. C'onditions of 
w'orkers may Ix' noted wherexaa- \ isits are mad(' and facts 
brought out for etn|)hasis on the side of either (‘\c(‘llence or 
unfitness as the occasicxis warrant and as discretion permits. 
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(IIAITI'.R II 

Tin- Scope and ( )r(;anization of Industrial Arts 

The large number of industries H\ a ratla r gciuTal 
classification of tlu' industries, iIkma' an* o\(M' fi\e hundred 
in the Tniled StaU's. lUit the^c' may Ik' di\id('d into hun- 
dreds more. Spec'iali/ation has goiU‘ so lar that there aiT' 
literally thousands of Mparate kinds of industrial production 
existing in our day and geiK'ration. If one should analyze' 
tlu' clothing industries into all of tlu'ir sep.irate di\ isions, he- 
would tind that they include' seore's <;l jiroe't'ssc's so distini't 
that each is eairrie'el on in a se'parate' t.ieiory or plant and by 
weirkers specially traine'd feir (‘aeh prex'e'ss. ('einsiele'r a 
ge'fie'ral list for a moment ; d'h(' different industrie'S feir spin- 
ning, vvexiving, elye'ing, anel finishing the' lour staple* tewtilc' 
fabiics, cotton, woeil, line'll, and '-ilk; for making garme'iits 
Irom fabrics ; lor making le'lts, knitte'd goexls, laces, and em- 
breiiele'ries ; lor making rubbe'r ('oat-- <inel shoe's; for making 
hats, gloves, shoe's, be'lts, buttons, eTistie's, hair pins anel 
e'eanbs, fur iireieliie'ts, anel e)rname'nts; anel for making all e)f 
the either aexesseirie's use'el in e lothing v Inch eine* may e'asily 
recall with a little* re'fle'e'tiein. Anel sei, alsei, teir every eithe'r 
large, general inelustrial lie*lel — the* feieiel inelustries, the 
building. traele's, the clay ineliistrie's, the* metal-weirking in- 
dustrie'S, anel numereais eithers eaeh re'pre'se-nts many 
se'parate inelustrial eiccupatiems. Ivve'ii the printing inelustry, 
which W'^c eifte'ii spe'ak eif as eine lie'lel, is maele* up eif abeiut 
sixty rather distinct ejeTupaliems. 
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Necessity for limiting the field of study. The great num- 
ber and \'ariety of industru's make it evident tlu]! we can- 
not study them all. 'I'he time at our disposal is not suffieient 
to permit of the study of any of them that are not of funda- 
mental importance, d his l)ook considers the jjeriod of the 
elementary school only. This period is here interpreted as 
representing school work through the sixth sc'hool gradt'. 
If we should add to this the three years of the junior high 
school and tlu' last year of kindergartcai work for th(‘ g('neral 
study of the industries, it would make a total of t(“n years. 
To gi\a' to th(‘ study of the industries one pc'Hod a day 
through ea('h of thes(‘ ten years would not pro\'ide time 
enough to study tluMii all in detail. 1'he field must be limited. 
As w(' are here ('onsidering the work of the elenu'iitary school 
only, it may Ix' well to note its general purpose to see whether 
it may suggest any basis for limiting and s('lecting the work 
of the industrial arts for this period. 

The general purpose of the elementary school. The 
elementary school devotes its efforts to those elements of 
study which are of common value to all pcTsons without con- 
sideration of sex or future occui)ation. It limits its work to 
those needs which are common to all in a democratic form 
of life. This, of course, does not mean that the individual 
differences of children are not respected, but it does rneah 
that the common (‘lements by which people live efficiently, 
cooperatively, anfl harmoniously together are the basic ma- 
terials emphasized. All must know how to nxad, write, and 
use the general {processes of number ; all need to know the 
more permanently imi)ortant fac'ts and meanings of geog- 
raphy, history, literature, and science as these enter into 
daily life and intercourse. Is th(‘re not also a body of ex- 
perience and knowledge relative to the industrial arts which 
is of common value to all, regardless of sex or occupation? 
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If so, this should projKTly luako up the content of th(' in- 
dustrial arts as a study lor the elenieiitary school to that 
det^ree in which ('lenientary sc'hool childn'U ha\ (‘ the c'apacity 
for it. 

Determining the content of industrial arts for the elemen- 
tary school. W'hal we all, as consiiuK'is and citizc'iis, lurd 
to know and to he able to do rela(i\(' to iIk' indiislric's is to 
Us(' their products with intelligence' and good ta^lc', and to 
cooperate iiilelligc'ntly and humanely with others in the 
regulation ol industrial jirodiK'tion. In the fon'going ('hap- 
t('r, thc'se general aims of th(' study ol the industrial arts 
were briefly (k'scribc'd uiuh'r the' li\(' inchisixe t('rms, hi'alth 
values, ('('oiioinic walues, art or aesthetic xalues, social \'al- 
lU's, and recreational Naluc's. d1ie de\ elojiiiK'nt of skill in 
industrial production is h'ft to tlu' later ])eriod of xoc'ational 
ediK'atioii tor those' who (h'sire to jin'pare as workc'rs in in- 
dustrial o('cu()alions. d'he (pK'stion n'lnaining to be an- 
swa'iT'd is, then. What can childn'u achi(.\(' in d('ri\ ing for 
themsel\'('s tlu'se ti\(' kinds of \ahK' b\' tlu' time the>' h.ue 
romplc'lc'd the eU'nu'Utaiw' se'hool Wh<it can childr(*n 
from about six yc'ars of ag(' to tw('l\(' or thirt('('n k'arn and 
practice in keeping wnll, in sc'h'ctlug, pun hasing, and using 
[iroducts with ('Couonn' and taste', in j)<irticip<iting in c'oop- 
■erati\'(' ('ontrol, anel in de'rising re'cn'alional xahu's from a 
study of industrial arts? SiiK'e we h.i\e found iIkni' to be 
the purfiose's to be' reali/e’d b^' the study, the h('ld must be 
so limited and the' material so sek'cte'd that the work is eon- 
stantly din’cte'd to sjiecific achi('\ ('nu'iits in the rc'alization 
of thesg values, 

TIk' limits of the tie'ld thus indie ated sugge'st that : 
l. 1'hose industrial actix itic's onl\' be' se'K'cted which have 
the large'st ('onnnon ('leme'iits in ri'lationship to tlu'se jnir- 
poses. 'In other words, that held of Industry comes hrst 
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which has the largest relationship lo the common needs of 
life. Those industries having least relationship to the com- 
mon needs of life would be omitted, judged constantly, 
as they must be, from the point of view of the consumer and 
citizen. 13y this standard, industries devoted to the pro- 
duction of food, clothing, and shelter would stand at the toj) 
of the list, those concerned with the making of walking sticks 
or artificial limbs would be omitted. 

2. Within any industry sc'lected because of its impor- 
tance to life, those parts would be chosen which furnish the 
greatest heli) in meeting our common needs. Not all phases 
of even a single industry may yield values in t(‘rms of our 
purposes sufricient to make it worth while to include them. 
For exam{)le, a study of the materials and processes em- 
ployed in the clothing industries provides much help in 
prol)lems of selecting clothing, but devcloi)ing skill in any 
of these pro(’ess(‘s yields little that is measurable by our 
standards of value. 

Chapter XIII gi\es an historical summary of the differ- 
ent objectives for the use of materials in school. By con- 
sidering the problem of s(‘lection and organization by means 
of a review of past attempts, we may find aid in arriving at 
a more satisfactory basis, d'he more im{)()rlant {)lans under 
which work with mat(‘rials has been organized for the 
schools are briefly summarized in the sections following. 

Organization upon the basis of manipulative processes. 
The earlier work in tin* use of materials in schools under the 
term manual training made capacity for manipulative ac- 
tivities the basis of organization. For the lower grades, 
materials were found which could be handled with ease by 
young children, such as paper, cardboard, raffia, clay, and 
coarse yarns. It mattered little what the material was so 
long as it was easily manipulated, and could be made into 
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plcasin^t; shape's. As ability lo handle more ref rac' lory 
material .grew through the middle and upper grades, wood, 
textile fabrics, thread for weaving, leather, metals, ree'ds 
and splints for basket weaving, and food materials were 
added. These matc'rials were made into more or less useful 
articles, although the purpose which a product might serve 
when made often recei\'ed little consideration in planning 
courses. , The measure of success was the degree of skill in 
manipulation developed as shown by the excellence of work- 
manship in the finished i)roduct. 

By this organization, seh'Clion of materials and processes 
included no reference whatsoever to the values representing 
the life purposes ser\a'd by the information, attitudes, and 
habits in meeting our needs as consumers and citizens. 
There was practically no body of thought or feeling devel- 
oped e.xcept that which was inherently incidental to the 
manipulative activities. From the standpoint of everyday 
needs, we luux' almost no basis for judging of the worth of 
tills work. Any material was wi'k'omed which children 
cotild handle with some facility, and for which we could de- 
vise patterns which would apjieal to their interests. Natu- 
rally such a subject w as an “ unfirepared ” subject ; it had 
little respectaliility ; it had no [iku'e as a " regular” sub- 
ject; and it was not rated as hax ing any credit value — 
it was not consick'red as counting for or against a pupil in 
matters of promotion. PAddently an organization on the 
basis of maniiiulative processes is wholly inadequate when 
measured by standards representing specific life values. 

Organization upon the basis of self-expression. Through 
the kindergarten and tine arts influences, attempts have 
been made to organize work with materials upon the basis 
of the .expressive impulses of children. All children have 
some interest in creatively expressing tlioughts and feelings 
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through materials resultiiii; in products which may or may 
not serve any usc'fni purpose. It is enough if the expres- 
sion results in the growth of control of the maPTials iisc'd to 
a degree that hrings satisfaction in the products as objects 
of either us(‘ or beauty. 'I'he creative* impulse is growing, 
and it is free from any limitations which might be placed 
upon it by any preseribc'd set ol models or by subordinat- 
ing it to the s(*r\ i('(* of utilitarian purj)os('s. From this [)oint 
of view', materiaK and pro('ess(‘s are chie'tly of \’alue as means 
for expressing the childn'ii’s idc'as of design and decoration. 

While it is true* that it is\ery desirable that children should 
have miK'h o])portunity to expr(*ss their ideas and feelings 
of form and color in materials, it is at tin* Stime time siib- 
mitt(‘d that this alone gi\'(‘s litth* basis for the consideration 
of the \ alues ri'lating to our problems of life as consumi'rs 
of industrial {.)roducts. It is also wry difticult to organize 
work in a secjuence that is adapt('d to class usage. Chil- 
dren differ indix idually in their capa('it\' forcrealiw exjires- 
sion more than in any of tlu* oth(‘r (jualitic's n'lating to the 
various aspects of industrial arts studies, liy a more in- 
clusive basis of organization, otluT values may be realized 
and, at the same time, \ ery wide provision may be made* for 
self-expression. Under a mon* inclusive plan, no (Tildren 
need Ik* depri\'ed of an opporttinity for the d(*v('lopment of 
creati\'e ability unless it l)e the very few' of exceptional talent 
in this capacity. Those of ran* talent should probably 
have special treatment, w hen they are found, providing more 
extended opportunity for the growth of this capacity. Prob- 
ably, howev(*r, not more than one child in five hundred has 
talent of an order which would justify such special treat- 
ment. If there are as many as one in five hundred, this 
means that there are to-day in the United States ov(‘r 
fifty thousand such children of school age, and this 
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seems to I)e a nuinlKT (jiiite lariie enough to inehide them 
all. 

Organization upon the basis of the historic sequence of 
industrial development. An organization of the industries 
on the basis of th(' change's through diseo\erit's and iincMi- 
lions from the days of primiti\e man to llu‘ presc'iit time has 
l)(‘en de\adoped and iis(h1 in sonn* schools. Hy this organi- 
zation, the lower graders consider' the most primitixe mate- 
rials atuf nu'thods ol prodiH'tion in the most important pc'i*- 
manc'iit fields of industry. 'I'Ik' st(‘j)s forward through the 
l<it(T aiK'ient, tht' ni('die\al, and the moch'rn ])eriods are 
studi('d as we pass upward through tlu' grades. By this 
organization comparisons an' mon‘ or l(‘ss ('ontinuoiisly 
made betwtvn [)r(‘sent-day mi'thods of production and those 
of th(‘ past. Ihit pr(‘s(Mit-day nu'thods, problems, and xal- 
ui's are relatlxc'l)' neghn'tc'd. d'lu* standards w(* ha\e 
U[) are not c(jnsidered detinit('l>', although much which con- 
tributes to their rc'alization is im|)lied. 

'Lhe subject mattc'r and pro('(\sses brought out by this 
organi’zatioii do j)oss(‘Sh \'er\' gr(‘at xaliie in h(di)ing us to 
understand and int(‘rpret the nu'anings of lh(‘ pnx'esses of 
industry as they ar(‘ carried on to-day. But these' same 
eleiiK'iits of stibjeed matte'r may be utilized by anotlu'r form 
of organization which do(\s not neglee't tlu' \ allies in wdiich 
this plan is wx\ak. Hus evolutionary organization was the* 
first to helj) us to get a persjX'e'tix (' ol man’s slow' industrial 
development and to emphasize tlu' close' re'lationship be- 
tWTcn the changecs in industrial life anel the resultant 
changes and problems in social life'. 

Organization upon the basis of materials, d'lie fi\e' 
deHuiriant inelustrial male'iTils are foexls, textile's, we)e)els, 
metals, anel clays and other earth materials. An organi- 
zation e)n the basis of the'se live groiqis e)f materials, noting 
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the changes in each as it is carried through the procesess 
from raw material to finished product, was exi)erimentally 
dcv^eloped in 1910. The simplest [irocesses in the industrial 
changes of these materials were placed in the lower grades, 
and the increasingly difficult processes follow^ed in seciuence 
upw^ard through the middle and higher grades, 'fhe values 
(‘inphasized were those of health, economy, and art from the 
point of view of the consumer. 

While this plan emphasized some of the values which w^e 
consider of the greatest importance, the organization was 
somew’hat artificial and arbitrary, and its application was 
found difficult. To consider the industries which have to 
do with w'ood as a material brings together for study such 
differing problems as furniture making, house building, 
shipbuilding, paper making, tool making, the making of 
vehicles, cooperage, box making, and some other industries, 
alike only in that they use wood as a material. Metals have 
a very wide range of usage. Clays enter into se\Tral im- 
portant industrial fields as far noioved from each other as 
chinaware and sewor [)ipes. Taking units of work from 
these various fields representing the rcs})ectivc materials 
for each of the grades was an artificial plan of organization 
which gave little sense of unity or continuity. The course 
seemed to be but a collection of fragments. From the stand- 
point of the uses of products made by man, it so(jn became 
evident that there is no unity in the materials as materials. 
Some more fundamental l)asis (T classification w^as necd('d, 
and the basis in matcrieils w^as abandoned as soon as a better 
plan w'as developed. 

Organization upon the basis of the uses of products. The 

large uses of material products center very conveniently for 
classification about the needs of man for six kinds of service, 
which are, respectively : food; clothing; shelter; utensils; 
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records for traiismittiiij^ exi)orience ; and tools and ma- 
chines. .The subject matter making up such an organiza- 
tion is found largely in ans\v(T lo the two questions: 
(i) What are the changes made in materials which in- 
crease their v^alues to make them most useful and satisfying 
in meeting these six resj)ective forms of need? (2) What 
arc the problems relating to these changes which concern 
us as coysumers and ( itizens? 

To the (luestion, How have w(‘ supplied ourselves with 
clothing in a measure surheient to satisfy all of the needs 
and interests \\v have for clothes, an adc'ciiiate answer re- 
(luires a breaking up of the problem into its more essential 
elemcMits. Ry this mc'ans \\c‘ ar(‘ (‘nablc'd to c'onsider it in 
relationship to all of the fi\'e objectixes which we have ear- 
lic'rset forth for c'ach of the large fields of industrial study, 
namely, health, economy, taste*, social relationships, and 
recrc'ational interests. So, also, may we deal with the 
same question asked of each of the other fix e fields represent- 
ing otir prin('ij)al nevds for industrial supplies. 

In considering the means by xx fiich these several kinds 
of value arc to be dexTloped relatixe to our needs as con- 
vsumers and citizens, it xvill be found that xxe shall be rc'- 
ciuired to call upon some features that are i)ronhncnt in the 
xvork as organized about each ot the other bases indicated 
in foregoing peiragraphs. Some* \alues are brought out 
best through manit)ulative act ixi ties. Hand xvork in the 
making of products teaches methods of construction and 
the relationship of thc'se to the cjuality of the materials 
and products, and helps in the understanding or interpreting 
of methcxls more comijlex than those xvhich can be used in 
schools. In every construction project there is tilso an 
opportimity for self-exi)ression in its design and decoration. 
We shall also have to consider the historic discoveries and 
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inventions of the rare in indnslrial procliietion to seiaire aid 
in interprc'tini^ many of the more c'ompk'x methods of the 
industries of to-day in vvhieh factory or machine produetion 
is vx'ry iiromiiKuit ; to L;et some basis for a pers])ective of 
tlu' nu'ans by which industrial changes have come about; 
and to see how thes(‘ ('hanyes have* affected social lib' and 
the lives of industrial worker^, d'he marvels of inttenuity 
achi(W('d in adapting a relatively small number ()f mat('- 
rials toaraip^c'of purposes soy reat as thosidound in tlu'stufly 
ot the im])ortant industric's can hardlv^ fail to stimulate an 
intellectual curiosity that will tend throuyhout lite to find 
satisfaction in h'arniny of (he new adaptations resulting 
from discoveri(\s and inventions yc't (o be made. 

brom the praciical sid(‘ ol the oryanization into a course 
of study, the basis ol usayc' of jjroducts n'lnovcss the difficul- 
ties of a plan based ui)on tlu‘ niat(‘rials themselves. In 
clothiny, then' are num(*rous materials othc'r than textiles 
— leather, furs, rubber, and cpiitc' a number of accc'ssory 
materials. Hut as ('lothiny, rathc'r than textiles, is t1ie 
unit, then' is no diflicailty in ('onsidc'riny anythiny found 
useful as serviny a clothiny purpose. In shelter, it is the 
house and its e(jui[)ment and furnishinys which ('onstitute 
the unit, and not wood, or stoiu', or clay, or metal. The 
house may be a ('ombination of two or more of these mate- 
rials. \\ hateva'r its comj)on('nt maU'rials, the oryanization 
is centered upon the j)urj)oses and uses of shelter as these 
arc iiccom})lished l)y various materials adapted to needs, 
and not upon the matc'rials (hemselva's. 

Organization upon the basis of usage is comprehensive. 
Whatever there is of yenuine vadue in any plan for the in- 
dustrial arts may lx* inc luded under the' oryanization upon 
the basis of usayc'. d'hat emphasis which is most im()ortant 
in realizing the purposes of the study should be most prom- 
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iiicnt in (k'lernnning lli(‘ ort^anization. It lias Ikh'h stated 
ill \’arious ways on premliiii^ pa.ues (hat th(‘ only jiistifira- 
(ion for the industrial arts work lies in the desirable changes 
in behavior which i( .will bring about in one’s selection, use, 
and enjoyment of the iiroduds ol industry; in oiu^’s j^ar- 
ticipation in the sc'ciiring of just and fair treatment for pro- 
(IiK'i'i's in industry and lor consumers of produels; and in 
one’s taking an intelligi'iit intiaa'st in tlu' |)ro(X's,ses, iiroducts, 
and w drivers in industry as ('hang('s in tlu'sc result from the 
use of iK'W' materials and methods. WTatiwi't' will ('ontrib- 
iite largely toward bringing about desirabk' results in bi'- 
ha\ ior along th(\s(' liiK's is to b(‘ rc'ganh'd as worth while. 
We do not hesitate to taki* any good features from any 
organization jiroposed, (wi'ii if most of thi' Ic'tilures of such 
an organization are fundameiit.dly inadecjuatc* or poor, d'he 
weakiu'sses of most of tiu' organizations for the stinly of 
the indiistri('s has been in their oxcremphasis of some rel- 
atixely unim[)or(ant phase and (h(‘ir negh'd of other jihases 
altogether more important. It is onl)' sint'e about 1910 
that tFicMV' has been any diTmiti' atti'inpt in sehools to study 
tlu' industric's as (lu'y an^ ('arried on in tlu' most modern 
wa>'s. The earlier manual training mad(‘ no atti'inpt to 
study industry as it is. One might iH'come piiite [iroliciiMit 
in thc' use of hand-working tools in a sehool, and bc' able to 
make (piite creditable piece's of furnitun' without learning 
.inything of tlu' way in which most furniture of (he jin'se'iit 
time' is made' in factorie's. None' ol the' \ allies we have 
pointeel as elominant we're' include'el elire'e lly as aims. 'Phe 
eilel feiiaiis of the weirk re'presente'el a subje'ct without a sub- 
je'ct matter eitlu'r than that eif mere' hanel technieiiu'. It was 
a system of manijiulatixe actixities feir the' elexe'Iopment of 
either skill eir sc'lf-exiire'ssion, anel it haei no body of theiught 
or aiipreciative e’ontent. i\s the* stuel) is here eeine'eived 
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and presented, the industrial arts includes a l)ody of ideas 
and meanings, and of interprctali\T and expressivg arti\'i- 
ties, attitudes, and habits. The outcomes of the study arc 
found in the op(a*ation of these experiences in the control 
of one’s conduct whenever conduct relates to the use and 
enjoyment of industrial i)roduc(s, to the regulative [)rul)lems 
of industry, or to the interpretation of new methods of pro- 
duction. 

Developing an organization for a course of study. In 

making a C(jurs(‘ of study on the basis of the six units of 
Ubag(‘ into whic'h \vc ha\'(‘ diekk'd the IkTl of needs serxed 
by industrial products, we ha\e first to consider (he content 
of each unit as a whole. l’h(‘ (juestion which we have to 
answer for each is, W’hat can W(‘ acluk'xe in realizing the 
values expected of this unit by the end ol the elementary 
school [leriod ? In the clothing unit, for example, our first 
problem is to list th<' values in very definite. si)ecific terms 
for the whole elementary school course. Max ing done this, 
our probk'in is then to organize the secjiuaice of the xvork. 
Of all of these probkmis to b(‘ taken up to result in infor- 
mation, habits, attitudes, and ap[)re('iations, xxhich problems 
are xvithin the rang(‘ of cai)a('ity and interest of children of 
the first grad(‘? Of the second grade? And so on, until 
we have se([uentially distrii)ut(‘d the xvork on clothing peda- 
gogicall) among the six grades. The same procedure ap- 
plies to each of the other fixT units — foods, shelter, uten- 
sils, records, and tools and machines. 

Of course, b('fore a final assignment of w^irk can be mack? 
to any gixTii grade, other subjects and interests hava^ to be 
taken into account. The study of the industries cannot 
be isolated from the w'ork in most of the other .subjects 
without very siTious loss, both to itself and to the other 
subjects. The unification of experiences in each of the grades 
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which makes for economy in learning: and in time and for 
breadth. and intensity of thoiip^ht and interest, is a \ ery im- 
[)f)rtant phase of the work of curriculum makini;. The 
more intimate relationships of the industrial arts and other 
subjects are considered in some detail in ('hapter V. 

Lines cannot be sharply drawn between the etradi's in 
the distribution of work. Some |)robl(Mns may be almost 
eriiially u('ll adapted to second or third ^i-radc*, or others to 
fourth or iifth i^rade. But su^i^estions of s('(|uence may be 
reasonably delinit(‘ and yet pro\id(' for suhicacnt flexibility 
to permit of ncrded variations and adaptations. A siij’- 
gested ori.;anization of the work for each ^rad(' in each of 
the six fii'lds maka's up the ('ontent of (liai)ters \’ 1 I to XII 
inclusi^•e. At th(' end of the work for ea('h i>rade is a 
statenK'iit of th(‘ outcomes whidi it is expected that the 
work should producix By consiiltiniL* tlu'se, the teacher is 
helped to emphasize those aspects of tin* work which con- 
tribute most to the realization of its spec'ific purposes 
and values. 

I'he’organization of the chapters which constitute a ('oursc 
of study is rather ('omprehensi\'e, and lh(' work su^^j’ested 
for each j^rade i)robabIy includes more than most schocjls can 
do in one year. But from siK'h a course', units may be se- 
lected on the basis of relati\e importance and worth as 
adapted to the time and other conditions of almost any 
school in either city or country. .Attention is directed to 
the fact that the W'ork is presented as suggestive. This is to 
1)0 interpreted as meaninii that llu' teacher shoiikl always 
use judgment aiul feel free to s('le('t from the material of- 
fered only that wiiicli she can most approi)riately use, or 
to substitute other constructive or iinestii^ative activities 
for those given when the sul)stituted projects will better 
serve the purpose. 
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The outcomes and siihjt'ct matter are to he regarded as 
relatively constant for all schools. But the particular in- 
terest and activiti('s hy which th(' su})j(e't matter is ap- 
proached and the outcomes realizt'd may difhe as widely as 
envaroning conditions difter. It is a part of the teacher’s 
problem to use such points of contact as are offered hy 
the env'ironment of her own class. \t times she may ne('d 
to creat(' th(' desired direction of inPaest hy skillfully sug- 
gesting (jiK'stions for initiating investigations and other 
projects. I'he j)ast exfXMience of the children, the present 
environment, and the current int(‘r(‘sts of community life 
and of tlu^ larger lih* of th(' world, as a whole, should all 
contril)Ute in detcaanining tlu* imme(liate forms of approach 
to tlK‘ V'alues to he reali/cal in the* industrial arts as well as 
in all other subjects of study. 



CHAPTRR in 

The PsYciioi.odv of fE’HHSTRiAL Arts 

Impulses used in the study of industrial arts. 1 here arc 
al least Tour forms of im|)uls(' (o (‘xpn'ssion or action whieh 
(ind satishuiiou in tlu‘ >s(‘\'('r.il phases of tlu' study of indus- 
trial arts 

1. The impulse to nuiui pulutive urtivilv, n'sultiny in the 
handlijiy of niateri.ils and tools, and, in time, thi' using' of 
thes(' in eonstrueti\'e and in\'estig<iti\ e aeti\iti('s. 

2. The impulse to luveslh^ute, (‘\pressing its('lf in incjuiries 
about ('onstru<'li\(‘ UK'thods, kinds and sources of imitiTials, 
uses ol niateri<ds and prodiK'ts, tlu' opiaation and t'xplana- 
tion of dc‘\i('('s and ])rin('iplcs ol ma('hin(\s and ('onstrue- 
lions, and tlu^ rekitionshijxs of ]u'a('ti('al a('ti\ities to human 
purpoAus, 

3. The iirl or (esthetic impulse, \\hi('h finds satisfai'tion in 
tlu' enjoymc'nt ol bi'auty in form and ('olor as observed in 
materials and i)roduets, and in ('nxitiw production by the 
designing and const riK'ting of new products. 

4. The social impulse, heading oiu* to obser\ (' what others 
are doing, to attempt to share with others their activities, 
and to secure from others their approval and cooperation 
in furthering one’s own act i\ i tic's, 

Whije these impulses are the ehic'f .sounx's of the practical 
activities spontaneously engagc'd in by ehildn'n, they be- 
come associated with many comjik'x forms of iiuiuiry and 
many intellectual and social probk'ins stimulatc'd by human 
purposes and values. To account lor all of the stimulat- 
es 



M 


INDUSTRIAL ARTS 


inp: elements that may enter into any tiiven unit of indus- 
trial arts work may n'quirc a number of factors other than 
these four impulsive tendencies. Vet, basically, whatever 
self-expressed, dri\ ini^ force there is in the study will rest 
primarily ui)on th(U)j)eration of one or more of these impulses. 

The development of these impulses. In many forms of 
activity, two or more of th(‘ four impulses are operative at 
the same time, and the sal isfaci ions c(jmlnp from them are 
complex. It would be diflicult to indicate the order of the 
development in time of these different impulses as the child 
grows. By the age of school life, all have betai opera! i\'c 
for seteral years, d'he manipulati\'e and the investigative 
impulses are probably most prominent at this period. 
While all are developing together, the relative part which 
each plays in l)ringing about forms of activity changes as 
age and experience increase. Individual differeiK'es are 
great in the relative potency of the impulses. In some 
children, the manipulative impulses are stronger than the 
investigative, in others the reverse Is true. In a few, the 
art impulse is strong. With many children the manipulative 
impulse may be v'cry strong for several years and then seem 
gradually to become subordinate to investigative or art 
interests. 

Considering each of thes(‘ impulse's with n'ference to its 
general development may be helpful in furnishing a basis 
for the selection of kinds of industrial arts j)roblems best 
suited to satisfy the childn'u’s needs from year to year, and, 
at the same time, direct the work toward the most imi)ortant 
life values. A brief analysis of such development follows. 

I. The majiipulative impulse. The first forms of manipu- 
lation are aimless and planless. The activities arc largely 
sensory and motor, and the satisfaction Is in the activity 
itself together with its sensory resultants. Merely hari- 
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filing materials and tools, as tearing [)aiX‘ror ('utting it with 
scissors,. pounding or driving nails with a hainincr, running 
the sand of the sand table through one’s Ungers, sfiueezing 
or patting clay, and- piling ui> blocks and knocking them 
over are examples of manipulatixe activity appearing in 
children of kindergarten or first-grade ages, (iradually a 
s('cond and higher form apjiears when an aim or conscious 
[lurpose^ enters into the activity. iMaking a wagon or a 
sled w'ith the wood, nails, and hammer, making a mountain 
or a roaflway of the sand, making a pie or a dog or a dish 
out of the clay, and cutting a house or a doll out of the paper 
are exampk's of this second form of manipiilatiim. There 
is an aim of something to be made, but no plan as to details. 
Satisfaction comes from both the acti\ity itself and the 
achievement in making some kind of jiroduct, (Tude as it 
may lie. I'lu' third form results in constructive activity 
with a dehnite aim and plan. Not only is the final product 
imaged, but the detailed jxarts and tiu' r(*specti\ e steps in the 
construction are thought out. 'The wagon to be made is to 
have wheels of a certain kind and size, and other parts are 
to be of specific form and size. The product to be made 
of clay is definite in shajx' and dinuiisions. Here the sat- 
isfaction is in the product and th(' actix ity. If the jiroduct 
does not somewhat closely approximate the plan, there is 
little satisfaction with the work. 1'he skill motive emerges 
because it begins to ha\'e value ,is a means of achieving a 
desired result. 

Further development of the manipulative impulse, as 
such, lies largely in the increase of skill in the production of 
clearly projected objects or in the development of skills 
associated with other purposes re(iuiring manipulative tcch- 
nicjue. For many, the mental elements which grow' from 
the investigative impulse take a larger hold than the rnanip- 
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ulatiw, so that for such persons the cotistriicli\'c aclivi tics 
thciiisch'cs Ihx'ouu' sul)or(lin<itc. 1'licy l)('coinc means to 
investiyalion ralh(T than ends in theniseKes. Reference 
lo this will l)(‘ made' ai^ain in siil)S('(|U('nt parai^raphs. 

2. The iiivcsti native inipii/se. Ouestions of “ Wduil ? ” 
and “What for.-' “ lead cliildren \ery early to niak(' many 
observations and explorations and to use much bodiK^ <ic- 
ti\il\x d'heir aims and <icti\iti(‘s an' casihi! and 'ia^ne iii 
their early years. Alc'Utal acli\it\ and bodil) acti\ily 
are oftt'ii combined. Satisfaction lie^ in the acti\ilies 
themseKes and in the information n'sulliny. 

A his/her de\ elo])nient of this explorator)^ impulse appiairs 
when the elemeni of “ How?” ent(‘rs. W'Ik'ii this form de- 
velops, more definiU' forms of acti\ ity, l.)oth bodil>' and men- 
tal, result through e.\])erinientation and trial-and-result 
methods of ans^\erini» ({uestions. .Manipulation and in- 
vestigation are oft(‘n combined. “ Making it this way to 
sec how it will work,” “ ^baking a roller ('(lister that you can 
guide as you do an automobih',” “ Making an (‘iigiiie out 
of tin cans,” “ Making some chocolat(' drojjs like those you 
bu}’,” and “ Making some ('akes and having a t('a i)arty ” 
are examples of in\'estigati\e {)robl('ms that require manip- 
ulative; activities. Kxamining automobile engine's, \isit- 
ing factories auel shops, wate'hing the oix'rations e)f der- 
ricks, street swx'e'peTs, fire* eaigine's, (hre'shing mae'hiiu's, hay 
presses, tracte>rs, le)e'onK)ti\e‘s, be)ats, and e)the'r mechanical 
devices, and asking ejuestions abeait almost ewery form of 
dewice or mae'hine as U) “ how' it works ” are* charae'teristic 
and familiar ewidences of this see'ond k'\el of iiUTslfgative 
activity. As a source fe)r ausw-ering (luestie)im, descriptix'e 
reading matter may also be used. vSatisfae’tion is derivx'd 
from the mental ae’tivit>' and the information gaine.d, anel 
also from the bexlily activity used in the ex])e'rinientatif)n 
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and excursions, d'o find out the purposes and ineanint>s of 
opf'rations sixn i.;i\es salistaclion. 

Still a Iu'hIkt h'X’el of in\ esti.nulion is reaidu'd when lii(‘ 
questi(Mi, “ W’liy t ”-is added to tiu' “ W hat ? ” “ WTat for ? ” 
and “llow.-^” When this interest dexelops, the inanipu- 
lati\’e impulse's te'iid to iH'come almost wholK' suhordinated 
to purposes of in\ esti.uation. Such manipulalixe ae'tivitie's 
as are |'n,<^at;('d in .in' lari;('l\’ (hose n'eiuired in e'xpi'rimeii- 
tatioii. Readini; now hecomes a prominent means ol an- 
sweriui;' (jiK'slions. ( iiriosity has hecome “ se'ii'ntilic.” 
'Vhv satisfactions an* la!y;el\' in tlu* mental acti\ it\' iiuoKcd 
in the iu\ I'stiiLtalions, and in intellectual appreci.itions - 
tlu' jo\ ol know in, Lt and of I'mdiui; out. 

3 . 71ir art or (cstlirtii i/uptilM'. (diildn'ii I'.irly manifest 
an impuEc to notiia* hri,!L;htly colored ohje'cts aiirl to colh'C't 
and haiidh' thi'se'; to show' pn'h'n'iici's for ( lotlu's. house- 
hold furuishin,!.is, and othi'r ohji'cls which .'ii'(' hi,^hly I'olon'd ; 
and to draw' and I'olor or model forms in imilalion ol ob- 
jects of ,!.;eni'ral inleri'st. S.ilisfaction lies in the sensory 
acti\i(y stimulated by form and I'olor as obsc'rxed, and in 
the manipulatix'e activities iiuoKi'd in makiiiL^ drawinL^s 
and pain tin, us or models. 

A hiuhiu' level is reai'hed when eh'inents of proportion, 
balance, and n'latioiiships of harmonv iH'uiu to bi* ojieratix e 
in the tireh'reni'es lor objei'ts obserxi'd, in choices of prod- 
ucts used, or in the desiuninu of products. Satislaction is 
in the ri'spoiisi's to th(' scMisory stimulations, and, in addi- 
tion to these, in the crixilixe .ictixity in the desiuninu of 
prodifcts. In everyday life, thi' [irl impuls(‘ exjiresses itself 
most fulh' in the effort to bi' adorned w ith clothin.u and jiro- 
\ided with other personal jiropt'rties wTich liriiyu satisfac- 
tions iji form and color. It soon b('c<)mes dilhcult to de- 
termine to w’hat deuree choici's are individual, as this 
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impulse is very markedly modified in its forms of expression 
by the inlluenee of others. 

4. The social impulses. The earliest form of the social 
impulse is expressed lai\e:ely on the plane of mere gregarious- 
ness — the desire to be with others. Oadually the desire 
grows in one to share with others what they are doing and 
to have others participate in one’s own acti\aties. .It is 
found through ex[)erience that others may help one fo carry 
on one’s own plans, and that tlu'rc' are definite \ allies in 
group cooperation. Ivxchanges of ideas are jirofi table, and 
division of w’ork in a probk'tn of common interest results 
in the achievement of much more in both (jiiantity and v^a- 
riety in a given time than one could accomplish alone. 

From experiences in sharing constructive and investiga- 
tive prolilems with others, the facts of interdi'pendencc are 
discov'ered. The division of labor and cooperation of the 
practical world ar(‘ observed. 1^'rom both ])(‘rsonal experi- 
ence and observ ation, tin' meaning of inti'nh'pendence among 
all may become clear. An afifinriation of this fundamental 
fact of thedeiiendenceof eacT upon all and of all upon each, if 
stimulated, will readily lead to hrlings and meanings ol 
personal responsibility for the conditions of life and the well- 
being of others about whose work on(‘ bevomt's interested. 

The social impulse also finds expression in a desire to adopt 
the standards of usage of others — to dress and to furnish 
one’s house as others do, and to ha\'e such properties as arc 
possessed by those whom one resj)ects and w^hose approval 
one wishes. The art impulse and the social im[)ulsc some- 
times come into conflict, as when one sa('rifi('es hiS own 
choices in form and color to standards socially approved, 
or when he sacrifices social approval to {)iTsnnal ('hoices. 

The development of habits from impulses. While these 
native impulses furnish the drive for the activities described, 
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they probably do very little to j^ive them delinite din'etioii 
or foriii. Experience and selection detenniiu' the habits 
which ^row from the activitu's. The impulses j)r()vide the 
possibilities, but exp(M-ience, results, satisfactions, and sur- 
rounding inlluences brin^q; about the select i\'e i;rowlh of par- 
ticular forms of constructive, investii^ative, a:'sthetic, and 
social habits and attitudes. The <ictivities and the products 
of the einironnK'nt and the approval of others an* the in- 
lluences which most profoundly affect the s(‘lections of chil- 
dren and determine their interests and habits. Encoura^- 
\n^ children to investigate, t('achinii th('m methods which 
bring success, and approving their in\ ('stigativ e activ ities 
and results will bring about a dev(‘lopment of this impulse 
not found in children not so encouraged. In a similar way 
these other impulses may be (h'veloiK'd into effecti\e habits 
or attitudes by proper inlluences, or they may be largely 
inhibited by neglect or discouragement. Nature but fur- 
nishes the tendenci(‘s to act in these d(\siral)le ways and the 
satisfactions coming from their activity. \\ hat they actu- 
ally become as skills, interests, attitudes, and ai)i)n‘ciations 
is a matter of educational direction. 

How industrial arts should utilize these impulses. In a 
foregoing chapter, the purposes of the study ol the indus- 
tries most emi)hasized for the elementary school w ere stated 
as relating to health, economic, and art valm's in the selec- 
tion and use of industrial products; and to social vailues as 
related to the eflective o'gulation of [)roduction, distribu- 
tion, and use of products. These* v alues are to be accom- 
plished by utilizing the im})ulsive tendencies to activity 
which have been described in preceding paragraphs. For 
children, the earlier expressions of interest are in the manip- 
ulative and investigative forms of activity with almost no 
n'lationshi[) to adult standards of worth. Hut, as intellec- 
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tiial ainl social int('rcsts tl(‘\(‘lo[), il luronics increasingly 
easy to dinn't lh(‘ cons! met i\ e, iin estii;ali\ e, and art ac- 
ti\iti(‘s into lornis which ai\‘ lari^e in the* valiK's which we 
delin' to ('iilli\ at(\ From intcavsts merely manij)nlati\ e 
and in\ esti.uati\ c, attention may Ih' gradually traiisfern'd to 
(jiieslions and prohhans of health, (‘conomy, and art, hy the 
use ol constructi\e and in\’estiyati\ (‘ nu'thods of work as 
means of answering these* (|ii(*stions and soKine, these* })r()l)- 
lems. Manipulation may l)e*e'ome* .t mat te*r of e'e)nsl ru('ti\ e 
and cxperim(*ntal de*\te*ritie‘s and skills for m(*e’lin,u one’s ])rae-- 
tieal lU'e'ds. lri\e‘stiyation may become* a habit ol ojx'ii- 
minde'd ineiuiry and me*! hod in sob in, i; j)r<ictical and intelk'c- 
tiial i)roble*ms. 'blu* art interest inaN' be'come* <m at litiide* anel 
nK'thod lor the se'leclion ol pro|)e‘rties anel e)bje'e‘ts fe)r ce)n- 
teinplatie)!! whie'h yie*lel e*nje)3’me-nt be‘e'<uise* e)f the-ir be'auty. 
From the* sen-ial intere*st. the*re* maw be* ele*\ ele)|)e‘el an attiliiele 
and a me'the)el e)f be*h,i\ ie)r re*l.iti\ e* te) the* we*lbbe*iny e)f e)thers. 

Factors of growth affecting appropriate selection of work. 
Fertain lae'ts e)f ,yre)Wth, be)th |)h\'sieal anel nie'iital, have* 
bearin,i;s ui)e)n the* sele.‘e'tie)n e)f pre)ble*ms. Ame)ng tlu'se the 
folIe)win,i' are imi)e)rtant ; 

Physiological Jaclors. In eTilelre-n of the* first thre.*e e)r 
four \'e'ars e)l se he)e)l liie* the-re* is a wry une*\ e'li ,i;re)W’th of 
be)elily parts, 'This, te)ge'the*r with the* lae't that the ne'twmus 
ce)orelinatiou eel muse'le*s has ne)t 3a*! be e'e)nu' we*ll el(*\ ele)peel, 
e'ause*s e'lumsine*ss in the* use* e)f the* limbs, 'bhe* e'hilel shejuld 
ne)t l)e blameel fe)r the* re’sulting aw kwardne*ss, as he* canne)t 
help it. (iraelually thre)iigh the-se* 3a*ars the* trunk, limbs, 
muscle's, anel ner\ e)us e'e)ntre)ls be*ce)me mem* fullv ele'\ e^'le)])e*d 
and this awkwairdness disaj)jK*ars. Obseiwing the* way in 
wiiich children e)f these* resj)e'Cli\e‘ 3 ears handle* a base ball 
will gi\T evidene'e of this gre)wing (a)ntrol. In the* exirly 
schexjl 3'e'ars, the muscles are* she)rt, lenv in elastie ity, anel of 
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small l('V(‘raii:e. At ilia l)('L;iniiiji<;, (ha lari^i' Inmk muH'las 
ar(' moR' liilly (la\'t'l()|)('(l. Systems ol ('oarsc'r and liiu'r 
musalas lia\(' not yal aoiiu' to support ('a(‘li otluM' perfectly. 
Straiiyth is not yr(‘at, but it rapidly inan'asas, lU'arly don- 
bliny as shown by hand j^rip from six yixirs of aye to niiux 
Rac'aiisa of tlu'si* ('onditions, ahildix'ii in the first school 3 cars 
an' not ('apabh' ol \ ('ry liiK', \cry prcc'isc, \('ry swnft, \ cry 
stroll, ^,J)r \cr\' loiiy-sustaiiu'd motor acli\iti('s. d'o insist 
upon work r('(|niriny \('ry much of any of these ([iialitii's is 
probabl)’ hannlnl. 

As w'(' pass upward ihronyh the fourth, li fill, and sixth school 
i^rad('s, th('rc is marki'd iiK'O'asi' in strength, ('ontrol, and 
stcadiiK'ss. Work n'liniriny greater strength, precision, and 
('ndiiranc(' ma\’ lu' ('iiyaycd in w ilhout undue aflort and w ith- 
ont (Linger of in)nr\'. Dnriny the ninth and tenth )'('ars, 
thc'rc' is r('lati\'(‘ly sm.ill yrowth in aillu'r h('iyht or wcii^ht. 
But iisiialK’ in tlu' ('l('\('nlh and twi'lflh >'cars there is a 
pi'i'iod ot \ ('r\’ r.ipid yrow th in hi'icjit. I 'j) to aboiit tw’cKa', 
this rate of yrow th is about tlu' saiiu' for bo}’s and yirls, but 
at this tinu' yirls iM'yin to yrow’ mneh more rapidly than 
boys, so (hat near the and of tlu' Iwi'lflh \aar yirls eveeed 
boys in hi'icjit by almost two inches, (iirls In'iiuantly 
|L>row' as mneh as two and a hall Iik Ik's in lu'iyht in a single 
yixir. Tlu' ni'Xt vearyrow th hills bai'k (o a low('r rate for 
yirls, but boys bi'yin to yrow so rapidly that by foiirtc'cn 
they ar(' taller than (he yirls. W'hik' yrowth in h(*iyht is 
rai)id, .e;row4h in waiyht is R'lativi'ly small. M. irked in- 
('rease in w{'i,elit usually followxs ,1 period of rapid i^row th in 
heiiiht*. Duriny this pi'riod of rapid yrowth in hei.i^ht, there 
is often an actual loss in motor control. If, dnrinj^ this 
period, when children seem to Ik' doimi their lu^t and re- 
sults are no better than those of a yi'ar or two earlier, or 
perha{)s not ex eii so i^ood as earlier, tlu' children should not 
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he held blanicworlliy, as their control may he actually less 
( xact than in the precedinji: year. Nature is makini^ many 
( han^es in (he body that are of i»reat importaruH', and care 
should be used to avoid both injustice and injury by askini^ 
for work that does not demand a bodily strain that is too 
,i;reat. 'khis condition is usually temporary, and improNc- 
ment will a[ipear attain aft(*r the pc'riod of rapid growth in 
height is passed. 

Mental factors. 'I'he mental life of children of (Ik* first 
two or three years in school is characterized by a large in- 
terest in sensory activity - in sights and sounds, in han- 
dling-materials and tools, and in rel.itively coarse constructive 
activities. C'uriosit) is very active, leading to much inves- 
tigativ'e learning through trial-and-resiilt methods. 'There 
is a WTak power to project ends, and the interest si)an for an 
individual pur()os(‘ or problem is short. 'There is a strong 
and growing interest in th(‘ practical activitic's of th(' adult 
life of the community. 'This interest, ('ombiiu'd with the 
impulse to manipulate, leads to (h(‘ making of miniature 
vehicles, utensils, houses, roadways, and other products 
suggested by environment and adult activ ities. 

There is little j)ower, relatively, to analyze situations and 
objects, and there is therefore little interest in form, structure, 
substance, or any abstract relationships. I'he interest 
is largely in the element of use — What can a thing do, or, 
W'hat can you do with it? Inhibition is weak, and ideas 
tend to pass at once into action. W'hatever is new or what- 
ever breaks up the common routine is attractive. Holi- 
days, pageants, tin* cinais, i>arades, [)i('nics, anrl other oc- 
casional events apjK'al to the imagination and are of great 
interest. The planning of work must |)rovide for much 
variation in detail to hold interest for any continued period. 
The social consciousness is relatively weak, the child not 
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having learned how to play or work well with other 
children. 

In the years of the middh' grades, there are many changes 
in these mental activities and attitudes. The interest span 
increases; ability to j)lan grows; inhibition is (K;\ado[)ed 
and unchecked, impulsive action grows less; the interest in 
the practical activities of the ('ommunity grows into an in- 
terest in the means by whic'h results an' secured and becomes 
strong in mechanical d('\ ic(‘s, nuu'hiiu's, aiui tlie ai)plicalion 
of power; and th(‘ ability to play and work eflV('ti\'ely with 
a group de\’{'lops, making possible many ('oop('rativ(' activi- 
ties and much ti'am work. ]kiti('nc(' is (h'veloped for master- 
ing such ('ontrols or skills as are iK'edi'd to bring about de- 
sired results. Pow('r to analyze and to sch' relationshi})s 
has d(‘velop('d, which make's possible' stuelie's e)f much wider 
range e)f me'aning anel e*\tent. Inte're'st elewe'lops near the 
end of the e-lenu'iitary se'hool perie)el in clubs, associations, or 
other limited e'eeoperaliv'e gre)Ups. 

Abe)ut the' e'k'venth e)r twelfth yc'ar there* de'\'(‘le)[)s an in- 
terest ’in heroic e'harae't(‘rs. 'rhe)se' whee liave' achic've'el great 
re'sults by overe'oming eTstacle's are admireel, and the're is 
e)ften ewpiTsseel a elesire te) emulate the'm. 'I'lie here)e‘s of 
history anel tictiem make' stremg appeals, ('uriosity tends 
te) be'e'e)nie scie'Utilic, anel this, te)ge‘ther with a te-ndency 
to b(Te)me subjt'ctive and iutre)s])e'cti\ e*, give's science, reli- 
gie)n, and se)cial re'lationships a place e)f mue h im])ortan('e if 
presenteel in a natural way. d'here is e)lten a te'udeiu'y to 
moodine.ss. I'here is a great dre'ael e)f rielicule anel a stre)ng 
desire »for api)re)batie>n. It is a time e)f much e"xple)ratory 
interest, and a time w^hen mueT may be de)ne to bre)aden 
interests in human affairs, problems, anel values. It is a 
time whem sympathy anel whe)lese)me', inte'resteYl discussion 
of one’s perse)nal pre)blems are ele'sired and appreciated. 
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OcTiipatioruil giildaiue InTonirs iinporlaiil ns a personal 
issue for many ehildren, A eonsideralion of tiu' industrial 
occupations from the |)oint of ^■ie\v of what they liaxe to 
olfer as a lile work appeals seriously to sonus (diildriMi 
may well In' introduced to the life stories of many heroic 
disco\ en'i's, inxcmtors, and piomuTs as a nutans of stimulat- 
iiy^ and directing thc'ir inp'rests and amhitions. 

If tlu' t('ach(a^ know the j^hv siolo^ical and iiK'ntal cliar- 
acteristics of lh(‘ children of tlu'ir classes, it will lu'lp tlumi 
to select the work ad.ij)t(‘d to th(‘ lU'Cxls of ih('ir pupils, and 
enable th('m to <i\oid work for which then* is not <i stat(‘ of 
physical or immt.d readiness. 'I'he lon't'oiiiL; factors, to- 
gether with a ('onsideration of the* imjailses des('ribed at llu' 
l.)eglnnini^ ol this ('haptc'r, should lurnish a basis helpful in 
the sek'Ction and <a*i;anization of the work in industrial arts. 

The question of skill and of manual dexterity. Sinc(‘ th(' 
pur|)oseof th(‘stud\'of tlu* industiTs in the ekmientary school 
has to d(j ])rimar{l\' with the problems of the consumer and 
citizen, ])roduct!V(‘ skill is but a \ (Ty minor ])roblem. lli^h 
degrees of skill Imh'oiik' import<mt only'wlu'ii lIu' wa)rk is 
taken up with a \o('ational aim. In tlu' ek'UK'ntary sc'hool 
it is rather <i d(‘\ (‘lopiiKMit of gener<il dexterity with a \ arii‘t\' 
of materials and pnx'esst's than any form of s])eciaHzt'd skill 
that is wanted. It is, of ('ours(‘, desirable that this dexU'rit)’ 
should grow from year to yt'ar. Ihit, if ('onstructI\'e proj- 
ects are well chostMi from grad(‘ to grade' in all of tlu' \ arie- 
ties of materials iisi'd, this dexterity will grow normally 
without any special practice for skill, as siK'h. 4'he stand- 
ard of proficiency in constriK'tiw work which shoidd be 
maintaiiu'd throughout the* grades is that (‘ach child should 
do his bi'st In each piece' of work undeM'take'ii. 

Important elements in motor training. A summary of 
the points in moha* training jiresented in The Principles 
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({I 2eachui<^,^ hy lulward L. I'honidila', brings out \v('ll 
the moit iuijKjrtanl leatur(\s of the [)rol)!eni. 'Fliere are 
two elements invohed in yettiiiy results, that of form and 
that of execution. -'Lhe el(*meiit of form has to do with 
y(4tiny clear idcvis of what is to In* (hjiu* and how it is to be 
doiKx In \Matiny tlu‘ huter a, one may study the copy 
and also carefully obs(‘r\'e how oiU' in makiiii; an a holds tin* 
pen aiul makers the mov('ments. 'This is the form side of 
the problem. h\('('ution is tU tiially doiny what is to b(‘ 
done - in this (Xisc*, makiny the a. ia'arniny to do a thiny 
iiK'ans yc'ttiny cl(*ar ideas of what is to be done and how it 
is don(\ and tluai tryiny to do it. ('ompariiiy n'sults with 
('ojjies, tryiny ayain, and so on. In ('ach trial, selc'ction 
should b(' mad(‘ of whatewaa* tends toward sma ess and elim- 
ination of whatexa'i* tc'uds toward failure. St'lf-t'riticism 
and diiaa'ted retryiny until all of the riyht mo\a'ments are 
acajuired and all others are (‘liminated is the method by which 
motor traininy is achicwaal. 

In Uau'hiny ('hildiaai 1 k)W' to (Mrry on tlu' (a)nstructive 
phases of tlu'ir work, it is la^lpful to use imitation fia'ely. 
Show'iny one how to do a thiny is usu.illy much moia* (effec- 
tive than men'ly telliny him how. ( iood methods of han- 
dliny tools and materials should be shown to children, but it 
must be la'nKaiilH'red that tluyv will not all be able at once 
to conform to tliese in all particulars. Wkiiit of stia'iiyth 
and control may makt' it best for younyer (hildren often to 
use methods of tlK‘ir own until yrowth makes it t)ossible 
for them more easily to adoi)t «uhilt methods. From the 
very lA'yinniny, ('hildren should be tauyht self-criticism — ■ 
tlu* judyiny of th(‘ir own elTor'ts and n'sults by comparison 
with yood copic's, and the locxitiny of th(‘ particular elements 
in which they an* succTC'diny and failiuy. 

^ 'I'hcjrndikc, E \j.~ Prhu i phs of Teaching, ChA{A(^\'X\\ . vSeiler, New York 
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To avoid fatiguing the children, one should avoid activ- 
ities which re(iuirc controls too difficult for children of a 
given age. Row ' found that for children of eight years, nine 
years, and thirteen years, each giving the same period of time 
to pen writing and blackboard writing respectively, the loss 
in hand grip, a measure of fatigue, was from twemty-eight 
(o thirty-seven per cent greatc'r for pen writing than for 
blackboard writing. Probably any activity for children 
that pnjduces much faligiu' in a short inter\al of time is 
too difficult for healthful development. It is entirely un- 
necessary to ha\'e any forms of manipulation in elementary 
school industrial arts work which produce much fatigue when 
engaged in for a reasonable period of time. 

During the period when children “act first and think 
afterward,” much l(‘arning by trial-and-result will occur, 
ft is prof)ably worth while to allow children to finrl out 
many things by this kind of experimentation when it does 
not involve the waste of iiiuch material or the spoiling of a 
cooperative piece of work to which a number are contrib- 
uting. I'ailure through imjnilsive action will tend to 
bring about an attitude* favorable to a closer eibservation (T 
others who suecerd, and to the accepting of advice. (Irael- 
Lially the advantages of [)lanning first and acting in accord- 
ance witfi plans will iK'Come a{)preciated. As early as possi- 
ble, children should be led to see the values of planning or 
thinking through their constructive and investigati\’e pnjb- 
lems before.* they begin te> ('onstruct or investigate. 

The broader mental aspects of constructive and investi- 
gative problems. Problems in e'onstructieai and investiga- 
tion may, anrl should, involve methexls of thinking, judging 
e)f the value ejf the thought, judging of forms of procedure, and 

' Row, R. K. — Tlie Educaliunal Meaning of the Manual Arts and Industries, 
p. loi. Row, Peterbon & Co. 
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of results. To include these, however, in more than a 
relatively trivial dei»ree, the activities must include the de- 
signinjj and plannin^^ aspects of the work. 'I'hey must rej)- 
resent the real exprc'ssion of thou^i;ht, or a thinking process 
by which ideas are claritied and enlarged. Questions of 
What, and How, and Why ha\ e to be answered if the work 
is anything more than dictation responses. Information 
must be ac(|uired in nTitioiihliip to the delinite |)roblems. 
The imagination must be used in seeing the proct'dure as a 
plan of action to be canT'd out. If a loom is to be made 
upon which to wea\'(‘ a rug, the iK'c'cssary elem(*nts reejuired 
for weaving must be leariK'd and the locmi designed to satisfy 
these re(]uir(‘ments. 1'he new proc(‘sS('s in the construction 
must be considered in relationshij) to their purposes. As 
the ([uestious are raised and answered, meanings are real* 
ized more fully through the actual com.tructions and the 
judgments of results than by merely talking and reading 
ai)out the problems, or even by looking at picture's or models 
of objects considered, d'here is something of meaning and 
significance which attaches to expc'riences ol actual, prai'tical 
participation which is not realized without it. 'Fhe realities 
of experience make for a genuinciu'ss and ])t'rmanence of 
meaning not realized from the mere' getting of information 
about facts and relationships, do one who has spun a 
small (juantity of thread or yarn, who has w'o\en a small 
rug, who has constructed a house or a piece of furniture, wTo 
has made a i)i(‘ce of potteiw', and who has followed through 
the different ilhistrati\'e methods of food preservation 
to such a person all of the industrial acti\'ities corresponding 
to these have a fullness and w^arnith of interest and meaning 
not possessed by one who has not had these experiences, 
riiere i.s an attitude of familiarity with the fields of produc- 
tion and their products, ami a feeling of sympathy and com- 
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ratleship with those who are oeeiipied in their production, 
d'he larger and fuller our experience with a thing or situa- 
tion, the larger its niixining for us. 

Iinestigation is a means of incnxising our information of 
both facts and their meanings. X'alues d(Ti\'ed are measured 
by the degree of imj)ortane(‘ to life of the (jtu'stions raised 
and answerc'd. In the study of all of the industrial arts 
units, in relationship to health, economic, aesthetic, and 
other vahies, many (pustions will Ik* raised which can be 
answTfed only b> in\(‘stigations. The more' tlu'st^ iiu'esti- 
gations include' M)mt' practical ae'tivi tie's such as experi- 
ments, constriK'tions, and \isits, the* more e'ffevtive the-y 
will be and the' more' lasting the* re'sults. Ot e'ourse this elen.'s 
not mean the e'liminatie)n of be)e)ks anel either printe'e] mat- 
ter, but it doe's nu'an e'xtensix ely siijiple'me'nting it, or, meire 
often, stipt)le'menting the' iine'stigatix e' work by the' use eif 
printe'el matter. Reaeling will eifte-n stimulate' e'ertain feirms 
of e'xperimentatiein and e'einstruction, anei the' practic.il w'eirk 
deine will, ifi ttirn, leael te) nieire' re'aeling for further eiire'e'tiein 
anel for gaining w’ieJer inle'rpre'tatieins of mexinings and appli- 
e'atieins. In the study of the' e'\'ohitie)n eif printing, then' is a 
plae'e for the making eif the stylus anel table'!, a scmll, seime' 
papyrus anel pare'hme'iit, anel sejme example's eif block elyes 
fe)r bleie'k printing; there' is alsei a plae'e* feir re'aeling abeiut 
these and about the e'onelitieins of life and the [te'eiple'S among 
wheim tlie'se ieirms eif writing eir iprinting we're iise'el. 

Appreciations resulting from practical activities. In 
problems of elesign anel seh'e'tiein, e'lenu'nts eif bexuity make 
their ai){)('al anel offer an opportunity feir the* e-iiltixatieui eif 
artistie: aj)preeiatie)n. Likings for ele'sirable' epialitie's in 
feirm anel e'ede)r may be de'\'e'le)i)eel. The jiartie'ipatiein in 
elesigning anel making a Cree'k bowl or vase- shoulel lexiel te) a 
ceinsielerable inve'stigatiein e)f (ireek ek'sign in ge'neral, anel te) 
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a comparison of (ircck dcsii^iis willi designs cliaracU'risli- 
cally different. Out of the study we may ('xpe(i some per- 
manent attitude toward the beauty of (ireek design. I'or 
aj)proaching th(.‘ study and for making it rcxil and permanent 
in its inlluencc', we should count u[)on tlie practical work of 
thinking through the design and e\('cuting it in the clay as 
the basis most significant in gixing the whok* study its p('r- 
sonal aivl \'ital appt'al. Alan\' of the most pi'rmanent ele- 
mc'nts in the teaching of beauty in industrial commodities 
will probably be those which <ir(‘ cxpi'ricnced as parts of 
practical [iroblems in design or selei'tion. W hen from time 
[() time, jiractical interest in spinific elements of bixiuty is 
stimulated, suppk'nuiitary iirobk'ins ma\' be taken up in 
the study of rcTiti'd probk'ius in (k'sign in its wider npplii'a- 
tions, thus gradmilly furnishing llu' matf'riaK out ol wTich 
th(‘ iiriiu'iples of (k'sign, as siuT, are ikws'loping. 

So, also, may be approai lu'd many ot the' S(K'ial phases of 
the stud)’ whi(T it is desirable to inchi<k‘. finding out how 
some garment wc ha\(‘ w<is madi* so cheaply may lead to a 
sw'cat shoj). landing out about all of th(' trawls of a boll of 
cotton, of a lump of coal, or of <i can ol jn'as or beds may lead 
to the factory, the c'oal bo'aker, or the farm when' child 
labor contributt's to tlu‘ I'heajine-'S of |)ri('(-or to ilu' allluence 
of the emiiloyer. In ('onsidiMing llu* probk'ins and condi- 
tions of lilV of those i‘ng<ig('d in the productivi' occupations 
and the nu'anings which thi'se itwimI, It'clings of human re- 
lationships are experienced, and ('ert.iin attitudes of sym- 
pathy may be (kweloped for tliesi* and a sense of solii'itude 
for their wc'll-being may be awaki'iu'd. 1 h('sc tiH'lings 
and interests open the way to studii's in j^roblems and 
means of social control and furnish th(' background for 
much of the content found in good course's in training for 
citizenship. 
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These affective or emotional aecompanimcnts of the in- 
dustrial arts work are of great significance, for they enter 
fundamentally into establishing attitudes, or mind sets, 
prepotent for affecting conduct. Practical activities, uti- 
lized to their full opportunities, may contribute very largely 
to the dewlopment of permanent intellectual interests, ap- 
preciatix e attitudes toward beauty as a quality of industrial 
products, and humam‘ social attitudes toward the producers 
in industry. 

The mental stimulation of industrial studies. The prob- 
lems of inx estigation in the study of the industries are such 
as to prox'ide incn'asing nuMital activity. They open up 
and revxvil new (juestions whi('h a|)peal to imagination and 
interest. Hardly a problem may be investigated which does 
not rcvTal new liiKvs of exploration, reaching into questions 
of history, geography, and s('ience. It is only when the 
technical processes of construction are made the aim that 
the mental phases of the activity tend to diminish through 
the concentration upon the habits constituting the particu- 
lar skills. When attention becomes centered upon these 
processes of habit formation, the tendency is to reduce men- 
tal activity as the skill is increased. 1Tere is nothing in the 
form of activity itself to reveal new problems or interests. 
This phase of the work, of course, has no place in the ele- 
mentary school in the study of the industries. The prob- 
lems for the elementary school are those which constantly 
tend to evoke increasing appeals to interest and imagina- 
tion, leading on from problem to problem. 

Open-mindedness resulting from participation, hy the 
constant practice of investigating, by which (piestions are 
answered and new questions are revealed, the interest in 
exploratory activities is stimulated. The inquiring attitude 
of mind is developed. Participation in the forms of activity 
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used in niakinc^- such invcstii^uitions develops both the habit 
of participation and the method for making iiujuiries suc- 
cessfully. 'Fhe attitude and the use of successful methods 
of open-minded incpiiry may bring such degrees of efficiency 
and satisfaction as to make the habit of inquiry of lifelong 
value. 



CHAPTER IV 

The Relationsfiips ue Industrial and Fine Arts 

Products include both a utilitarian and an art purpose, 

It is very rarely that we find an industrial product, no matter 
what its Use, in which there is not evideiK'e of some attempt 
to make it pleasin.i^ in form or color, or both. Ap[)eal is 
inach' to our sense of beauty as well as of us(‘fulii(‘ss. In 
buildings, furniture, rugs, chinawan's, (dothing, books, tools, 
vehicles, and all of the scores of accc'ssory material supplic's, 
we find great (dfort expended to make (‘ach product atlra('(i\ e 
to the eye as wcdl as efficient in mec'ting the useful ])urj)ose 
served by it. For many of these jirodiu'ts, a considerable 
[)art of the price we j)ay n^presi'iUs (jiialitii's not essential 
to mere use. Py simply limiting atUmtion to the‘ actual 
utilitarian purposes in the making of hats, the Ix'st of hats for 
women could be mad(' for a \'ery f(‘w clollars. Drc'sses and 
other wearing aiiparel could be madi* of e\('ellent material 
and meet ('very need of h(“alth and comfort for a small jiart 
of what is often paid for garments. Tables, chairs, dressers, 
sideboards, bedsti'ads, rugs, and other hou.sehold furnishings 
could be product'd, vith considi'ralion to iisi* alone, at costs 
almost absurdly low in comparison witli the prices we are 
willing to pay for thc'se products as tlii^y are made t(x appeal 
to our desire for the beautiful as well as for tho useful. 

Our purpose in securing the prodiK'ts of industry, thcTi, 
is a double one — that of meeting utilitarian needs and tliat of 
satisfying a feeling for beauty. 

52 
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In designing and decorating, the two purposes are interde- 
pendent.^ In meeting this twofold purpose, when wv begin 
to consider any particular product, it is soon evident that 
th(‘ two aspe('ts are vtTy vitally related. Whi'ii we attempt 
to design a chair that will be both nsc'fnl and bcvintifnl, we 
find that wc'go from oni‘ purpose to th(‘ other, naxlif^ang from 
oTK' point of vi(‘w to suit thi* iK‘('ds of (he other. An ele- 
ment of beauty is thought of as jiossibhc But, if emi)loyed, 
will it weaken the chair. ^ With tlu* material we are using, 
is the form of ('(.)ns(ruction which this ('lenu'nt of bi'anty 
would re(tiiire practic'able ? On the other hand, a certain 
element of form or strength for the to Ix' mad(' of th(‘ chair 
is regarded as necessary. How can (his Ik* iiu'orporated in 
th(‘ chair and yet mak(' (h(‘ result conlorm to tlu' principles of 
harmony? Must some sacrilic(‘ in b('ant\' ])v made.'' And 
so, in the (kwelopiiuait of (he (k'sign ol the chair, thi' thought 
and i)lanning shift from one (‘lenient to the oth(‘r so that in 
achie\'ing all that is (k'sired for the one purjiosi' no serious 
sacriti('(‘ is made relati\e to the other. '\ his ('onsi(leration of 
both fac'tors will be includixl in (h'signing a house, a rug, 
a garment, an automobile, oran>' other i)roduct, whatew er the 
use or the material. In (k'signing and (k'c'orating, any 
markc'd neglect of eitlu'r (‘leiiK'iit endangers the siicc'ess of the 
product for gix’ing entin' satisfa('tion. 

Diffen'iices in the materials of industry as to their rjualities 
for taking on \'arious forms, as to tlu'ir \'ariations in strength, 
and as to their (jualitii's of surfac'e appearam'e and treatment, 
make it nec(‘ssary to consider tlu'se r('specti\'e (jualities as 
they relate to both use and beauty in (k'signing. A gate made 
of iron designed in exactly the saiiK* form and proportions as a 
gate of wood for the same place would 1k‘ so lieavy that its use 
would be impracticable. Some forms of parlor chairs could 
be made of concrete, but they w'oiild be too luxury to move 
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about. Candlesticks could be made wholly of wood, but the 
menace of fire from them makes them inappropriate, no 
matter how well they lend themselves to beauty of form and 
color. Utensils for food could be made in great variety and 
beauty of form with wood as the material, but they would be 
so quickly destroyed by the ('ffei'ts of moisture and temjiera- 
ture that their use would be imjiracticable for most purjioses. 
By com[)romising, we may ofti'ii us(‘ a combination of 
materials, utilizing the peculiar bi'autyof one which could not 
effectively be used alone, as whvn ve make a ('andlestick 
with a body of wood and furnish it with a metal cap to a\ oid 
its injury by tire, or in the making of many objects of iron or 
steel with finish or trim of some softer, mon' expensive metal 
as nickel or silver. 

Each material has (lualllies which limit its usage* in certain 
ways. Eac h material also has (iiialitic's which make ci'rtain 
forms of treatment appropriate to It. Some of these* forms 
will not apply tei other materials. Clay anel e'enient ha\'e 
limitations which make them e[uite Inqiossible feir e'ertain 
uses entirely appreipriate feir woeiel and irein. I'extile's have 
uses and areadajitexl to e'ertain forms of design anel deceiratlon 
not [lossible for wooel, metal, clay, or e'oncrele. That the 
utilitarian tnirpeise and the art purpose must be* workeel out 
together, with elefinite r(*lationship to the qualities of the 
materials used and with refereiu'e to eaeh either, is a fact 
which the study of the* industrial arts shoulel early impress 
through many e*xperiences and illustrations. 

The relationships as observed in products. 1 1 may help 
to intensify the close relatieinship of the two e'lemeiUs, the 
industrial arts and the fine arts, to separate them by a brief, 
outline analysis. One may think of the preiblem from the 
standpoint of either the designer or the purchaser. For the 
designer, the problem would be that of thinking out the forms 
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to meet tile demandsof exeellenri‘ reciuirecl ; for the purchaser, 
it would .be au examination of tlu* product to determine to 
what degree the qualities of excellence had been included. 
In following through the outline gi^'en, oik' may think of its 
concrete application to a ('hair, a hat. a ])a!rof shoe's, a neck- 
tie, a suit, a sugar bowl, or any other object in which he 
has an inU'rest. Hiis will help to test its iiKMiiing and 
validity.. 

Elements oe Utility and BmuTv in a Product 

A. Th(‘ industrial arts ('h'lnent with utility as its pLirjiose. 
lLxc('llence and desirabilit)' an* (h'termiiK'd by: 

1. Apj)ropri.il(‘iu‘ss to j)iirp().sc to ('ondilions, se.i'ons, 

,111(1 (X'c.isions. 

a. Ill materials — An' th(*\^ suitable .f* 

/;. In form — Is it well aflajiti'd.^ 
r. In construction Is it sulTK'ieiitly strong and 
durable ? 

2. Ec'onorny in ('ost -- - Is it nniu'cessarils expensive? 

B. The tine arts ek'inent with beauty as its purpose. Ex- 
ct'llence and dc'sirability are detc'rmiiu'd by: 

I, Appropriateness to |)urj)ose. 
a. As to use in itself rc'l.uix'e to : 

(1) Materials — Are tlu'y suit.ible and appealing? 

(2) Form and color — Are they pleasing and har- 

monious in composition? 

(3) Fineness of construction and finish — Is the 

workm.inship of fine (piality? 

• As to surroundings - Is it in harmony w'ith the 
other ('lements of the ('ornposition of which it is 
to be a jiart? 

Appropriateness to purpose is the most fundamental and 
inclusive (luality in determining the excellence of a product 
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from the point of \'ie\v of liolh utility and beauty. Anything 
not adapted to tlu* j)ur|)o.se whieh it is made to s(,T\'e loses 
some of the beauty it might possess liecause of its harmony 
of form or color when A'iew('d without any reb'renee to its use. 
A ])arty dn'ss, most satisfying and attraetix e \\ hen worn to a 
party, does not seem at all titling whvn worn as a work dress 
ora tra\eling drc'ss. A gown, beautiful in itself and adapted 
toastout tigure, would (juitcdost' its b('aut)’of line aigl propor- 
tion it pkuH'd upon on(‘ of sh'iidi'r build. Neekties should be 
selected with r('h‘r(‘n( (‘ to tlu^ wi'an'r and his other garments, 
and not aloiu' on the basis of th(‘ir indi\'idual harmonies of 
design. Thv most beautiful camp liuiir would sei'in vi'ry 
much out of place iii a jiarlor. A liiu' orii'iital rug jilaced in a 
kit(di(‘n would lose much of its appi'al to our appreciation in 
th(' feeling w(‘ would ha\e as to th(* inajijirojiriateiu'ss of its 
placing. WTatexer is sincerely, giMiuinely beautiful as an 
industrial prodiu't must In* so well adapted to its purjiose that 
in its use for that purpose then* is no thought or fei'Iing of 
inappropriateiK'ss aroused. Tf sui'h a thought or h'eling is 
aojused, a siaisi* of insincc'rity and sham may Ix'come so 
prominent as to ('ause oik' to fi'el dissatisfac'tion and an- 
noyance rather than satisfaction and jileasiins 

In designing, a (h'sign fora product must Ik* oik' which can 
be used — which will work — or it is not a good d(‘sign. 
It may not violat(‘ tlu* abstract jirinciples of harmony as to 
form and color, but if it ('annot be used in ('onstriK'tion it is 
really not a design at all, but only a pleasing arrangement of 
lines, tones, and colors. In an abstract sense, such a ])roduet 
in form and ('olor maybe calk'd a design, but it has, 'in this 
case, Ilf) n'lationship to construction in th(' sense that it is a 
working plan. There f'an be no essential oj)position In'tween 
the fine and the industrial arts elements in the product that i.s 
in every way most .satisfac'tory. 
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In ^rncral, it is IriK* that nia (('rials and forms of constriK'- 
tion thahar(' of IIik' hut simpk' (jiiality an* more durable than 
forms that are more complex. With i^cjod maU'rials and 
simple liiH's, harmonk's of form and color are accom])lish('d 
with little need for detailed adornim'iit, because of the 
str(‘Ui>th, diiinity, and natural iK'anty of liiu* materials. 
Simplicity adds to the feeling of sincerity and restful sat- 
isfaction,. whili* comph'xity or great varu'ty in detail 
arousi's suspicion and <i brling of confusion. But, no mat- 
t(‘r how fine the materials nor liow simph' the design, the 
laws of harmony for form and color must not be \’io- 
lat('d, or the [)roduct ill not lx* as beautiful as it might 
be. A gown of the linc'st matc'rial might be made to lit 
so j)oorly that its lines w'ould arousi' Kx'lings of pity or 
disgust. Its colors might be so hopc'les.sly out of harmony 
that it would irritati* and annoy. Ibiildings, furniture, 
rugs -- anything — may be made of the most durable 
and attractive maP'rials, y('t be lit('rally ugl\' Ix'cause, 
in their design, the j)rin('iples of harmony have been 
violated. 

I'his close relati(.)nship of the fine and tla* industrial arts 
Indicates that tlu* two (xmnot be kept aj)art in (('aching 
without danger of great loss when wa* an' consid('i'ing the 
probk'ni from iIk* t>oint of view of the ('onsuiiK'r or user of 
products. In the selection of ])roducts, otw' must consi(l('r 
both phases, and lU'Ither can Ix' a(I('(}uat('Iy considerc'd 
wathout reference to the ()th(*r. 'I'Ik' tw'o phases are aspects 
of a common problem. They should be so taught in the 
elementary .school. 

Phases of fine art not related to industrial arts. Idiu' art 
includes fields not at all related directly to the industrial arts. 
Painting and sculpture are forms of art by which tiiu* or 
great thoughts and fi'clings are expressed by artists, d'he 
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products of artists in paintinj^ and sculpture arc messages to 
appeal to the mind and heart of those who observe their 
works. In giving expression to tlieir thoughts and feelings 
by the use of drawings or paintings, and by modeling in clay, 
carving in wood, marbh', and i\’ory, or casting in metals, the 
artists use the same princi])les of design as those which are 
used in beautifying the jwoducts of industry, 'bhc* principles 
of design are uni \'ersal — they are employed wherever the 
problem includes the shaping or coloring of the' surfaces or 
forms of materials te) make them pleasing in their ai)i)eal. 

The study e)f eiesign as it applie-s te) i)ainting anel sculpture 
should be proxielenl apart fre)m the stuely e)f the inelustrial 
applications of design. Ife)we'ver, much that is gaineel in the 
study of the principles as illustrate'el in one‘ fu’ld will he'lp 
one to make thear applicatiem e)r te) intea'pre't thean in the 
e)ther. 

In the study of the inelustries, there are* man\' masterpiee:cs 
in painting, and a number in sculteture, (hat may be of much 
use in interpreting certain meamings of life e\\])ressed by artists 
as they have ieleailized the worker or his we)rk, e)r as they have 
used the workers e)r their work as symbols of human or divine 
purposes. Some e)f these masterpieces are also useful for the 
historic detail of industrial work which they include. In 
some industries, no descriptions or examples of certain early 
processes or products remain, and we derive help from work 
in pictorial or plastic art which has endured long after the 
objects portrayed have ceased to exist. Where descriptions 
do exist, paintings or forms in relief often help to interpret 
them with an accuracy not possible from the descriptions 
themselves. 

1'hat there are so many paintings and works of sculpture 
which relate to the industrial activities of man is evidence 
of the place industry has had in the lives of peoples in all 
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historic ap:cs. The endurin^^ work of the artist grows out of 
the large interests of th(‘ i)eople of his time. The artist 
interprets their struggles for the meanings of life, their 
ambitions, their longings, th(ar sufferings, and their triumphs. 
Many of the mast(Tpi('ces of art show that the subjugation 
and control of the material world, making it increasingly 
minister to man’s needs, has Ix'en a means to the higher 
spiritual growth of man from a past as remote as the begin- 
nings of history. 

Teaching selective judgment and appreciation of the beau- 
tiful. in foregoing page's, it has bc'en stated and re- 
stated that, for most of us, the' large, personal problems 
related to industrial products an' those of selection and use. 
I Vw of us make clothing, but all wear it and ha\’e (he ])roblem 
of selecting it. F(;w make' furniture or rugs or dishes, but 
we all use these, and most of us haxesome opportunities for 
choice with reference to them. f)ur problem is not that of 
creatively designing the' forms of materials we shall use, but in 
judgini^' which of those ofh'red for our choice we shall select. 
The duty which this situation imj)os('s uj)on the elementary 
school is, therefoH', to de\’('loj) a basis of judgment through 
a knowledg(' of art princif)les as (lu'se apply to industrial 
j)roducts, iind to cultivate as much as possil)Ie a liking for 
those products which are most beautiful. 

The designing of objects to be made. Children should 
design, or hav(’ a large' part in dc'signing, e\a'ry object which 
they make. This is one means of d('\’eloping judgment and 
taste. In working out the designs for the products made in 
each respective industrial held, (he detailed principles of 
design as these an' called for may be taken up with in- 
creasing degrees of complexity as ability develops. Be- 
ginnings will ha\a' to be simple, but through them knowledge 
tmd judgment will grow. Provision for choice will have to be 
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extensive, and the ()pi)()rtiinities for making mistakes will 
turnish the necessary l)asis for constructive criticism and help. 
There can be no growth of judgment except by participation 
in judging. 'I'Ik' comparisons of efforts and judgments made 
by a class working together are excellent opportunities for 
de\'elo{)ing power of judgment if these are well directed by the 
teacher. 

this work in (k'signing should give opportunity for thc^ 
freest kind of self-expR'sdoii within the limits of definite 
purposes, hor this, the use of tinislu'd ])roducts for reference 
will be of great h('lp. It is pi'Hiaps not too much to say that 
these are really essc'utial. h.xcx'llent pieces of similar W'ork 
bring to the children standards with which to compare their 
ow'ii w'ork. '[ hey also offer sugg(‘stions w hich help to stimu- 
late creatix e efforts if they are used in X'ariety and atteiiticai 
is called to the elements that gi\x' th(iu originality. One 
may use some of thes(^ eleimaits in devc'loping one’s owm 
original thought. 1o do this he should not copy anotlaa* 
product, but he may receix e one or more' suggexstions of detail 
xvhich he can incorporate, jn^rhaps combining ek'inents from 
several diffenait example's obse'rved. If he is designing a 
chair, he* xvill be interested in studying many chairs. Mis 
mind-set is now just right for noting details of ('xcellenex* 
in chair flesigning. Much may be doia^ to familiarize him 
with chair designs of diffe'rent pc'riods and of the prevailing- 
forms of the [)resent. From the* obseiwations made, he not 
only secures much help in making his oxvn design, but he is 
also furnished xvith experiences xvhich help ('ver afterward in 
considering chairs, either in the matter of selection and 
purchase, or in observing and enjoying the design in chairs 
wherever seen. Me brings something to his observation of 
chairs which, without these experiences, he would perhaps 
never have possessed. 
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If a bowl ill Greek (k'slgn is to be made in eonne('tioii with a 
study ol .Greek liistory or lik'ratiire, desittns that an' rhara('- 
teristically ('inuT will bcvonie objeets of interest, and thebe' 
should b('used to s^iwa rieli iiKiitcd eonk'iit as a baeki^round 
lor tlu' particukir (h'sii^n. d'he probh'm will Ix' the same in 
kind if the basic motil is with any otlu'i* [)t'ople or period, 
d'he more [;ood (wamph's obs(a\ed of th(' d(‘sinii under eoii- 
sid('rali()n, the ^n'ater th(‘ \ahie of the work, both as a 
stimulus and i^uide to creativ e work and as a b<isis for sehr- 
tion and the cultivation of taste. 

\\1iat('ver theobjec't of desiyn, nuiiK'ious i^ood examples in 
('onsiderable xairiely should Ih' usixl for study. Of course, in 
creative work, standards emphasized in (‘xamph's of j)rod- 
ucts used lor comparison should not b(‘ so far beyond tin' 
caj)acityof ( hi* children as to discouray(' thc'n]. In the use 
ol supc'i'ior |)roducts as modc'ls, simplicity, <ilways ada])ted 
to the ('hildren’s cai)a('it 3 % should lu* ket)t in mind, what- 
eva^r the Ik'ld of ('nxitiva* effort. 

Developing judgment and appreciation by selection. TIk^ 
other nieans of dcweloping judgment and cultivating appre- 
ciation lie's in making selections w ith relen'iice to delinite pur- 
poses (jiiite apart Irom (h'signing. h'or most of us, this is the 
usual life situation. We go to shops or stores to find what is 
offered that seems to lit our nec'ds and se'h'ct that which ap- 
peals to us most, 1 1 may be a hat, a dress or suit , a nc'cktie, a 
table, a bedroom se't, a si't ol sil\ ei'warc', a se't of dislu's, a 
vase for llowx'rs, a clock for the m.inte'l, a phonograph, a 
wandow shade, a wall paper, or any otlu'r industrial j)roduct. 
WdiateVer the form of the purchase', our proble'in is one of 
choie'e. Our judgment, eef (a)urse‘, is olte'ii complex as a whole, 
for it may ine'lude epie'stions of he'alth, utility, anel econeany 
as well .as bexiuty. But, for enir purpose in de've'loping in- 
te'lligene'e and taste in design, we may e'liminate all ceai- 
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sidcrations for the moment except that of the (jualities of 
beauty of the particular product for the definitely indicated 
purpose and place. From a variety of examjiles in various 
forms and colors we may judt^e of the qualities of each with 
refen'nce to the standards we have in mind. By comparison, 
criticism, and the definite afitilication of specific principles, we 
incH'asin^ly become mort' fully conscious of these principles 
and we thereby increase the accuracy of our juc, laments. 
In time we may Ix'come able to judge with much success the 
degree of exc(‘llen('(' in d(‘sign of each of those forms of in- 
dustrial prodtK'ts in which we have had experience in 
criticizing and selecting. That our judging may be as broad 
in its range as our needs, we should prov ide for experiences 
in judging as varied as our needs, kvaving nothing to 
chance. 

While this development of selectiv'e judgment is taking 
pku'e, the cultivation of taste will be accomplished to (juite 
a degn'e. The analyses requinxl in ('omparing jiroducts to 
determine in what resfiects oik' is more satisfactory than an- 
other, or why one is in good design, another poor, will tend 
to influence one’s liking for that which is the bc'tter. By 
selecting many good examples, th(‘ repetition also tends to 
lead to the appreciation of the liest. A genuine liking on the 
part of the teacher for that which is good, expressed simply 
and sincerely but without extravagance, will influence chil- 
dren in some degree^ by contagion, ('hildren cannot be forced 
to change their likes and dislikes, but most of them can be 
gradually influenced by much experience with the beautiful, 
and by association with those who lov^e the beautiful; to lift 
the (luality of their apj)reciation to more fk'sirable levels. 
Judgment is a matter of intellect, but appreciation includes 
both intellect and feeling. In this form of study we are in- 
fluencing both to some degree. 
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Where to find examples in the study of design. While 
schools am ran'Iy have cx(cti^i\c eolleetioiis of j^rochuis 
illustrating good dc'sign, and while few eominunitk's ha\e 
museum eolka'tions,- yet in every neighborhood ihere are 
possibilities for s('euring miieh hc'lpful material. I'or textile 
design and garment design, th(‘re are the dothi's worn by 
the childn'U and others in the eommimity, and there are the 
fabrics and clothing for sale in stones. Hy asking children to 
bring to school samples of textile materials from scrap bags 
at home, a colhrtion ol classilii'd te\til(‘ designs could soon 
be accumulated for study and reference. 'Lhe household 
furniture, rugs, and other products of the homes, of special 
interest, can and should be used. Stores and shops will 
usually be willing to p(‘rmit visits to considcT the design of 
commoflities which they have for sale, ily using the re- 
sources of the community in architecture, furnishings, cloth- 
ing, and other industrial itroducts, many fine examples of 
design may be found which will serve a most helpful purpose 
in stimulating interest, dewloping judgment, and cultivating 
taste. Many families ha\ e lu'irlooms that are of interest and 
value as pieces of line design, and such families are usually 
glad to permit children to study them. 

Another source of inexpcnsiw^ material lies in the advertis- 
ing pages of magazines and in illustrated catalogues of in- 
dustrial products. Many pictures may be collected and used, 
showing current di‘signs in products, and these may be com- 
pared with standards for judging their (jualities. A small 
collection of books dev oted to special [)hases of industrial de- 
sign may also be made at moderate cost, ddie illustrations 
in the.se will be helpful. Examples of line (h'sign from historic 
[)eriodsan(l from various i)eoi)les should be av ailable through 
pictures when models cannot beset'igas many of these show 
excellent qualities which arc readily appreciated when 
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the mind is ready for them. Richness and variety in good 
examples of design are vtay desirable to stimulate interest 
and to iiidii'atc* th(' wealth of possibility for phrasing xariety 
in tk'sign of high (jiiality. Among tliose who ha\e had 
no ()|j[)ortLmity for education in (k'sign, it is lound that 
many taki* interest and find satisfaction in the taudry, 
garish, and o\(T-ornate. These may be most readily lilted 
to a higher plane of api)r(‘('iation by (‘X[)(‘ri(Mices in obserx ing 
and considering th(' elements of beaut>' in many example's of 
products x\ hose appe.il is comj)elling, }'et whose* design is 
simple, dignifit'd, and re'stful. ('omparison of two e'xampks, 
one poor, the othe'r good, an.ilyzing them to find, one* by one*, 
the (jualities which diffe'renti.ite the'in, will be hel])ful in 
bringing out the liner, more genuine, anel more lasting features 
of the good. 

In such studie's, tact and sympath)' are neevssary on the 
part (jf the teae'lu'r. d'he* ('hild’s admiration for the highly 
ornate or arlirK'ial must not be ridicuk'd. Pointing out 
that the simpler, more elignilie'd forms of ek'sign are more 
easily kept ck'an and that it is less dilTK'ult to prox’ide ()th(*r 
objects which will lit harmoniously with them will be among 
r(‘<isons for choosing the bett('r, w'hich an* readily understood, 
Th(' api)r(*('iati\'e attitiuk* must in no way lx* diminished, but 
must be so directed that int(*rest will gradually change from 
the poor to the lx*tter. l^y emphasizing the* selection of that 
which is rm{*st and best, the transition in inten*st and taste 
may go forward without offense to the child’s sensibilities. 
By calling attention to the application of the fundamental 
principles of design as they an* seen in the great eariety of 
industrial pnxlucls, they will gradually come to be operath e 
as the bases for judging and selecting in every situation call- 
ing for choice among products. As n'lined cjualities in de- 
sign are recc^gnizc'd, they bring enjoym(*nt of an order which 
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WT believe to 1 k‘ hitcher tluin tlial (TeiU'd by objects that are 
crude onpoor in their art (jualitie^. 

\Vliere\er museums and coll('ctions exist, the fullest 
possible use should be made ol tlu'iu. d here ha\e bc'eii a 
number of periods in tlu^ world’s histor\ in whii'h \ ery hue 
( ontributioiis to design ha\ (' be(Mi made, d'he {'\amj)les of 
such work arc* ol i^reat wilue in slimukitiuj^ iutcTcst and 
d('\'eloi)in^ standards, ( hurchi's, librai'ics, and other ('om- 
munity buildiiiiis often ofh'r much in their own di'si^ns and 
decorative features to help in th(‘ d(‘\ ('loj)ment of standards 
and the culti\ation oi lasti*. I'Acursions should lu' math' to 
any possibh' source' in the commuuit> that will yield illus- 
trations ot _!L:,()od d(‘si|L;n relati'd to any school probk'in in con- 
.'^truc'tion, sek'c'tion, or tlu* enjoMueiit of b('aul\ as ('r(.‘ated 
by man. The bcMUtyof miture should also be* utilized in its 
fulhu'ss for ('ulli\ atint; an intc'rest in tlu' l)e<uitiful and a love 
of it, and tlu' freeiiient use* of naluri' motifs in the work of 
artists should be noted. 

Test;s of the art outcomes of industrial studies. The 
most basic test of the value' e)f the' stuely e)f ele'sii^n as relateal 
to inelustry is fe)unel in the ele.ere'e' in w Inch <ibilil\' is de'\'e'lopeel 
to e'he)ose anel enje)y mate'rial j)rodu('ts which are* be'autifiil 
in the'mseh'cs anel harmonious w ith tlu'ir surre)unelint;s. 11 
de'sif>n in relatioiishii) te) e'lejthine has bee'ii se) studieel that 
one' elressevs in i^e^oel taste' as te) be)th form and e'olor e)f 
fabrie's anel garnu'nls; if elesi^n of he)usehe)lel furnishin.i^s 
has been se) stuelie'el that e)ne' will se'h'ct \arie)us articles for 
the he)useholel in .ue><>d ele'sii'ii anel .appropriately aelajiteel 
te) thei^ surre)unelini;s ; anel it elesien in re'lationsliip to e)thcr 
inelustrial pre)elucts has bea'ii so stuelie'el that e)ne‘’s e'hoice 
amonp; these' is always iie)oel, the'U the' >tuely has seiweel its 
purpose Avell. To elevele)[) ability te) re'co;.;ni/e that w hich is 
in ^a)e)e] de'sign anel so to like it th.at we che)ose it when we 
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have opportunity to select, is the specific purpose for 
which the work is offered. 

By the method emi)loycd, large opportunity for self-ex- 
pression is provided. I'he work will temd to develop in each 
child interest in creative design in about the degree in which 
he has capacity for it. hor those who desire to design and 
produce their own products, or those who have ability and 
inclination to become desigiu'rs, as such, the work will offer 
a good beginning. But extensive training dc'linitely sju'cial- 
iz(‘d is necessary for eflicicmt, creative (k'signing. Tlie ele- 
mentary school makes no att(‘mpt to give such intensive 
training. Its purpose is achieved when it d('velo])s as much 
as possible the capacity to s(‘lect and enjoy that which is 
beautiful. 



ClIAPTRR V 

Industrial Arts as Rklatkd to Otiirr Subjects 

The origin of school subjects in practical needs. Most 
scliooi sul)jc('(s had tluMrorigiii in practical needs. However, 
the practical a('ti\iti('s of daily lih' an* not broken uj) into 
arithmetic, gi'ograiihy, history, and other divisions of 
inateriidas organiz(‘d intosc'hool siibjec'ts. In the experiences 
of life there are needs for ineasiirenient of (piantities and 
values calling for the use* of the facts and proi essi's of arith- 
metic ; and there are needs fora knowh'dge of earth controls, 
sources of production, trade route's, and travt'l routes re- 
lated to one’s environment and problems calling for subject 
matter, from geography. WV have t<iken the number and 
measurement aspects of experiem e and organized thc'm into 
the sul)ject called arithmetic; tin* aspects of experience 
relating to earth controls and pkax* relationships we have 
organized into geograjihy ; and soon. Kach prominent 
aspect of life is organized into a subject (jf study. 

I -nfortunately, the indiv idual facts and [irocesses of these 
respective aspects of life havT been so brought together to 
make subjects of study that they hav(‘ become se{)arated from 
the situations in which they an' needc'd and for which they 
are of tise. Although the facts and [irocesses of the several 
subjects had their origin in the practical affairs of daily life, 
and have their only usage or application in such affairs, their 
separation from life has become so nearly complete diat 
children have failed to see that in-school experience andout-rff- 
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school expcri('nc(‘ have any connection or relationship. It 
isv(Ty largely 1)(‘caiise of this want of connection that school 
experience has nuide so little desirable difference in the 
behavior of |)ni)ils outside of school and in after life. 

d'h(' inlrodiK'tion of th(‘ iiulustrial arts, rei)resentati\'e of so 
many of the j)racti('al acti\ ities and probh'ins of daily life, 
offers a means of brini;ini> most of the other subjects of 
study into a closi* and \ ital connection with the situations in 
which their subject matter is directly nsabh*. Some of the 
more direct relalionshi|)s, important in e^'eryday life, are 
indicated in the following seciions. 

Arithmetic. Apart from mere conntin^y, recoc;nizing 
mimb(‘rs, and arrangini; obj('('ts in a numerical sequence, a 
very laiye proportion of all of our daily usati'e of arithmetic 
is in the measnniiient and computation of the (}iianti- 
ties and \ allies of thi* matiM'ials included in our uses of in- 
dustrial [iroducts and in the study of tluM'udiistrii's. Meas- 
urements of length, aiea, \ohun(‘, or weiiiht are reciuired 
ill jiractically e\ery const riidive [iroblt'm. In considering 
the eeonomii' aspirts of jiroduiiion, the jiurchase and iisi' of 
materials and commodities, units of \ahie for th(' respi'ctKe 
units of ineasiiri' are also used almost continuously. In food 
problems, ('lothing problems, and the ])roblenis of furnishii\ns 
of all kinds, arise the situations which require the use of the 
fundamental facts and proix'ssi's of arithmiaic. These 
problems in measurement and (‘conomy not only provide 
motive for takiny up the usable jiarts of arithmetic, but they 
also proxide the opportunitii's for learning how to use the 
facts and processes of arithmetic as tools for solving the 
daily problems of lifix 

Nearly all of the common phases of denominate numbers 
are called for by the needs for measunanents in the industrial 
studies. Linear measure is recjuired in work in clothing, 
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shOt('r, and pajKT or hook-inakini^ materials ; sfjuan' ineasiiro 
in prohlvnis in lloor and wall ('o\a‘rini;, and in j)aintint>^; 
quantiti('s by wcii^lU and by dry and licjiiid measuro in food 
studich ; pcrcrntai^o hi [irobkMiis of i^ain or loss by fjuanlity 
])ur('liasin!^- or by [iiirchasin,^ by diffrrrnl methods; and a 
knowl(‘d,L>e of the n^adiin; of iiK'tcM's and h.^nrinij; ipans of cost 
in lit^htini^ die home, in th(‘ watc'r siippi\ , and in fiu'l eon- 
smnption for healinj; and eookini^. 'These ('xainjiles are 
illustrati\'(‘ of tlu' ('ommon forms of appro<ieh to arithmetie 
found in tlu' study of tlu' industries, d'he us(‘ of die rul(T 
and yard stick or tajx' line and the units for dry and licpiid 
measure and for weight an* ol almost d<iily necessity in the 
study of tlic' industries in school <ind of lif(‘ outside of s( hook 

When the need of new laets and proeessts in arithmetic 
arises in real situalioiis, these should Ih' used as the moti\a‘ 
for k'arnin” tlu'se lU'W lacis and jiroec'sse.^ as rajiidly as the 
growing- eapac'ides of iTildreii will permit. i\f(er th(‘ need 
has been found and ni(‘t in tin* industri<d arts problem or in 
some (jther yeuuine problem, th('u in tlu' arithmetie work 
such further dex'elopnu'Ut and practice' should be ,Lii\'('n as 
will make tlu' lU'W' material the' permaiK'iit posse'ssion of the 
pupils. 'The us(‘ of the fads and ope'rations is found in 
practical situations, but praediee' in the arithmetic w'ork, 
as siK'h, is necessary to master tlu* proc'csse's tlu'mseh'es. 

Geography. Rroblems relatixe to the source's eif su|)plie's, 
the centerseif preiductiem anel manuf«ie ture*e)f cemimodities, the 
markets e)f surplus preielue ts, anel the Iraeie' re)Ute's for com- 
mexlitie's, all leael elinvtly tei the siibjee t matte'r eif iiielustrial 
anel cemimere ial gc'eigraphy. I'he'^e pre)blems, arising in the 
study e)f the inehistries, sheiulel be' a nu'ans e)f initiating 
many stuelies in gceegrajiliy where the* e'onelitieins anel ce)ntre)ls 
of miruTals, metals, seiils, climate, source's e)f jieiwer, labeir, 
anel facilities for transportation may be e'onsidered in detail. 
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These studies in i^eo^raphy, approached through problems 
in the industrial arts which call for such infornuijion, will 
help to explain many of the facts and conditions found in 
industry. Taking up questions of geograi)hy which arise 
in the study of the industries will in turn give meaning and 
worth to the study of geograi)hy itself. No ])hasi‘ of work in 
industrial arts will l)e more fruitful in developing an ap- 
preciation of the interdependence of peoj)les than the related 
work in industrial and commercial geography, when the 
two lines of work an‘ i)roperly coordinated, d’he economic 
basis for an international leagiu' will Ik' ch^arly apparent. 
The peoples w'ho lu'lp to provide us with our mati'rial sup- 
plies and W'ho, in turn, an' helped by the surplus which 
W'C produce are found in all parts of the wide wT)rld. 

History. Th(‘ study of the beginnings and changes in 
means of proxiding industrial products relates the work 
directly to history. Many of the ])res(‘nt-day methods of in- 
dustry ('an b(\st be explaiiK'd by findingout the simi)k' meth- 
ods of early days and following tin* development through 
the changes by dis('o\eries and inventions which have re- 
sulted in our more ('omplex methods. By studying the 
simple methods of spinning, weaving, and garment-making 
from primitiv'C beginnings U[) through the changes in sj)in- 
ning, weaving, and sewing implements and machiiK's, the 
meth(3ds of factory production of fabrics and garments of 
the present may be miK'h more readily understood. 

If these ('hanging methods are sludic'd in their histori('al 
settings, the industrial and social results of progressiv'e 
changes may be appreciated, and the life conditions and 
problems of the people using the respective methods may be 
understo(xl more fully. A study of the clothing problems 
of primitive peoples, of the Hebrews, of the (Greeks and 
Romans, of the American colonists, and of Western Euro- 



AS RELATED TO 01'HER SUBJECTS 


71 


poans and Americans after the Indiislrial Rc'volution, will 
make the imj)ortance and value of the inventions in textile 
machinery and methods ai)parent in a way that would not 
be possible without ' the historical settings. Many im- 
portant social changes ha\c resulted from the disco\eries 
and inv(aitions in industry. 'Phe progress of the race from 
the poN’erty of priniitiv(‘ life to the wealth of the 
ci\’iliz('d peoples of to-flay has been (k'termined by 
the changes in industrial production to a degree seldom 
api)reciated. 

Work in history for all of the grades of th(‘ elementary 
school above' the' first is e'e)ming te) lu' iae re'asingly e'omnmn. 
Where siieJi weirk ewists, the re'latieiuship [o the inelustrial 
arts is\'ery e'le)se. l\lanye)f the preibh'ms of e'arliest peoples 
me)st readily iinderste)oel by eJiilelren anel e)f intere'st to them 
are the)se' e)f the'ir ae'tivities in provieling tlu'inselves with 
material supplies. In such ce)urs('s, many units of work in 
history anel Industrial arts may l)e treateel together as but 
twe) aspe'cts e)f e)ne line' e>f we)rk. \\ he're nej such courses in 
history exist, the historie'al material e)f inelustry may well be 
includeel as a part e)f the inelustrial arts work. In the gradeel 
e'ourses of study in the later chapte'is e)f this be)e)k, many 
suggestieius are maele' fe)r using the histe)rical material related 
te) the study e)f the industrie's. d he* use e)t this historical 
material aelds bre'aelth of inte're'st anel me'am’ng to the study 
e)f the industries, bringing e^ut value's e)f significant worth in 
the development of inte'lligent anel cllicient exinsumers and 
citizens. 

Language and literature. The' ne'cessity for finding 
answers tej c]uestie)ns by investigatieins, experiments, ex- 
cursieins, anel re'aelings freiin nuniereius sejurex's and repeirting 
lindings,- gives nex'el feir much e'Xjire'ssiein in beith oral and 
written feirm. Letters of inquiry anel eif acknowledgment 
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are often re(iiiire(l. Rapid sil(‘nt readini; is necessary. 
Dit'ests or siininiaries in outline form arc' nec'ded, Ulearness 
of descrij^tion and exposition is a factor which must he 
emphasized for rapid and efilcieni work. Ifahits of using 
all kinds of reference material must !k' dc'v eloped for efficiency 
in the work. X'ocahularic's are (wTensively widc'ned hy th(' 
investigations, readings, and reports. All ordinary forms of 
com]X)sition are inherently recjuired or stimulated in the 
study. I'lu' courses in language may both utilize' miu'h 
of the contc'iit of the* indusirial studies foi- their d('\elop- 
ment, and also ('ontrihiitc' much in improx ing the (luality 
of language' used in the oral and written ('xpression reepiirt'd 
by the industrial arts. 

Literature furnishes many ('xcelleiit n'ferencc's for il- 
luminating the relationships of industrial lih' to human 
purposes and xaluc's. \'ivid portraxals of industrial situa- 
tions and conditions are lound in m<my good books of fiction. 
Stories and poems abound in whic h the' work of the industrial 
producer is prc's(‘ntc'd in tc'rms of its signihc'aiK'c', and in forms 
that a[)peal to our sense of thc' clignit>' and worth of the 
industrial worker. dTic'sc' forms of litc'ratiire c losc'ly rc'lating 
to dc'linite phases of industry should be' iiseel at the time when 
they will mexan most. .An industrial arts study ofte'ii fur- 
nishes the background for the* understanding and apiirec'ia- 
tion of a literary selc'ction. Aluc'h historiexil litc'rature' is 
relatively mc'aningle'ss until the' background for its interprc'- 
tation is pro\ idc'd. lamgfellow’s “ Keramos is much more 
mc'aningful and appealing when rc'ad as an artistic treatment 
follow ing a study of the making of pottery ; “ Lust and His 
Friends,” by Brewning, is a very fitting poem to lead after a 
project in wood-block printing and a study of the invention 
of printing by movable type. I lere, as in othee subjc'cts, the 
literature both illuminates the industrial arts work and is 
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itself made moR' meaniiigliil and apjx'aling by the in- 
dustrial studies. 

Hygiene and physical education. 'I'lu- health \ ahu's of the 
industrial arts .studies are .so much emphasi/ed throughout 
th(' proper study of foods, elothing, .ind sheltc'r that tlu; 
work ratlu'r full)' ('o\-ers main' ot the* problems of hygieiu*. 
Many <dso ol th(' probh-ms ol piTsonal h)gieiu' and ])hysieal 
d{'\('lopmeiil not iiK'luded direelh' in sludii'sof the industrial 
arts ri'late ('losi'ly to iIk'si' slu<lies. W’heiK'N er tlu' eonneetioii 
is elosi', it is an (‘('ononn' of tina* and (‘ffort to use eai'h to 
h('lp the otlu'r. Main' folk songs, g.unes. <uid pla\s are but 
joyous, artistic lorms of expression h*r the eharai'ti'idstic 
([ualilies and meanings of work 'riiestiidvof the industries 
gi\es tlu‘ background for the inter{)r(‘t<ition and most mean- 
ingful expresdon of tlu'scs 

Finearts. d'he jikaH' of (k'sign in th<‘ studyof the industries 
is so \'ital and dirc'et that ('h.ipti'r l\' as a whole is given to 
it. d lu'sc' two j)h<is('s of production and si'lec'tion are .sf) 
interdejiendent that they eannol b(‘ .sepaniled for study 
without gn'at loss to both in tla* eh'UUMUary sc'hool. 

Limitations of departmental teaching in the elementary 
school. Beeause of the marki'd nLitionships ol the se\- 
eral subjects of stud)', it is \'(M')' .irtirK'ial and w'asteful to 
s('parat(' each entirely from th(‘ otlua's in ti'aehing. When' 
each subject is taught by a tixu'her who does not teach the 
other subjec'ts n'lated to it, it is dillieult to make use of 
the ('lements of two or more subji'cts ,is these elemi'uts are 
jiarts of a common jirobk'in. II one ti'aeher has the in- 
dustrial arts, another the .irilhini'lii', and another geography, 
there is danger either of much overlaiiping and duplication of 
w'ork, or of neglecting imjiortant rcLitionships. Jf still 
another .teacher has ih(‘ Idiglish, the material about which 
the children really have something to .speak and write can 
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be of relatively little use as opportunity for the improvement 
of expression. Under such conditions, the English is almost 
sure to be unprolitably formal and artificial. On the other 
hand, if all of tlie relatc'd suljjects are taui^ht by one teac'hcr, 
the different subjects may be drawn upon to make their 
respective c'ontributions to the ('ommon problems to which 
they relate. This may be done without th(‘ waste of dupli- 
cation or neglect. The one teacher c^an scx' just where each 
subject is needed and how to use its contribution at exactly 
the right plac'e and time. 

The industrial arts work makes so many dc-mands upon 
arithmetic, geography, history, and English, and likewise 
contributes so much in furnishing motives and problc'ins for 
these subjects, that the teaching of all of th(\se by the same 
teacher in a given grade' is essential for the most effective and 
economical work. The tc'aching of each is made more easy 
and effective* by the use of the others. 

In the elementary se'hool, thcTefore, the de'partmental 
form of Instruction would sex'm to be far less effie ient than 
the plan of having all of the relatexl work taught by one 
teacher. 11ie j)robIem method can hardly be used at all in 
any natural sense of the term under a departmental plan, 
since life proldems do not classify naturally on the basis of 
the school subjects as organized. Because of its very ex- 
tensive relationships. Industrial arts, of all subjects, should 
not be taught by a special teacher. 1 1 is not a special subject 
in the sense of being unrelated to other subjects, but, quite 
the contrary, It is rather the most general sulqect of all in 
its far-reaching relationships. 

The unity of life and school experience Life itself, as 
it has been noted In the foregoing sc'c tion, is not broken up 
into subjects, each separated formally from the others. Daily 
problems have their various aspects — they involve practical 
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activ ities, the use of number, of ^eotrraphy, of history, of line 
art, of English, and of the cooperation of numerous peoj)le. 
All of these aspei ts appear in an almost infinite variety of 
combinations, aiifl we are scarcely conscious of passini^ from 
one aspect to another. It is possible and desirable to bring 
much of this unity of life into du* si'hool. ]3y so doing, the 
school work becomi's more nearly a genuine jiractice of life 
aclivJties th(‘msel\ ('s. d'here is, of course', need for taking up 
many units of work in ('ach subjeei for mastery of its s[)ecitic 
parts. Hut if these are lake'll up as a re'sult eif a sense' of their 
iK'e'el aiiel worth as reve'ale'el in probh'ins which reejuire them, 
they have a me'aning and make' «in appe'al that t'ounts for 
much in re'due'ing the' time reapiire'e! feir le'arning them, ddiey 
enter inte) experie'iie'e' in se'heie)! as the'v are useel in e'xjieriencc 
outsiele eif school. Ne) eilhe'r phase* e)f scheieil weirk has such 
gre'al peissibilities feir bringing abeiiit this unity e)f se'hool and 
life' e'xpe'rieiU'e as the* inehistrial artswlu'ii taught with preiper 
re'garel tei the breiael relationships eif its problems and its 
content. 




VWiT II 

APPI.K'ATION ()I< PRIX('IPL1<:S IN SI :(;c;kstki) 
STIJDIKS 




•CHAPTKR VI 

The Orievnization and Use of Work for the 
Respective (Irades 

The sequence of units. 'I'hc six chapters followin.i^ ar ; 
rh'votcf] to a series of siii^jLi-estixx' <i(iivi(i(‘s for ('aeh of the 
six of iiidiistrial arts for the elemeiil.iry si'hool. The 

term sn^^rsfive is used to iiuhd'ale that no attempt is made 
to otfer a eompleP' or arbitrary (ourse of work, d'he prin- 
eiph's of foiTi^oiiii; ehajiters an* here ap])lied. Uy biiildiii.t^ 
up a ('oiirs(' of indieat('d and sin)|)l<>m(‘ntarx work, the 
leaelier will x^row^ into its larv<^'>' sjjirit and nK'anin_v. 

\\ hilc' the orvanization Ikt'c* madi' h<is been on the ])asls of 
natural relationshijis, xTwviiyv the j)robl(‘m from .vx'iieral 
considerations, any othiT s('(|uen('e ot fields or units w'hich 
seems l)t\st for a gix en .stdiool or < lass will not x iolate the 
purpose of arrangtTuent intt'iided lor th(‘ w'ork. 1 eat'hcTS 
should use their indix'idual judgnumt in determining the 
onk'r of till' units to mi'et the iicimU of their own classes. 

Cross references. \'er>' often the work in oni' I'hajiti'r 
sufiplements that of another. \ he teacher should keep 
well in mind the work of ('aeh field lor hi'r own children so 
that these connei'tions may be madi' and all related material 
in the book utilized when it will be most meaningful and 
valuable. 'Fhe chaplt'r on tools and machines furnishes 
contenf that relates to work in ex’ery gnide in nearly every 
other field. Tools and machines are of most significance 
when considerixi in relation.ship to the work wdiich they do. 

Supplementary sources of problems and materials. For 
each field a lirief, selective bibliography is included. Most 
79 
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of (he honks listed are relatively inexpensix e, ami are writ ten 
in lan^uai>e so simple that children can read thenj wi(h in- 
ten'st and ])r()ht when tluy j^o to (hem with s])eciljc purpose's. 
A few hooks listed are of value chiefly for teae'hi'rs. All 
hooks listed are hrielly de'serihed as to content and ('harae'ter, 
and teachers will usually he ahh* troni the descriptions to 
select from the lists with satisfaction. 

The use of the ('in ironment throui^h visits or excursions, 
either hy e'lasse's as wholes or hy individuals or i^roups out- 
side of school hours, is suHiciently suggested in de'linite 
j)rohlems throughout the hook to reejuire' no geiK'ral state- 
ment hen' other than (h<it of emj)hasi/ing its importance. 
Above all things, work in this li('ld must not Ix' isolatc'd from 
the life i)rohlems and activiti('s of (Ik* ('ommunity. 

Occasional suggestions are givc'ii for writing to inanulac- 
turers and otlx'r producers for illu^tralivt' mat('rials. There 
are many other possihilitic's of this kind not detini(('ly sug- 
gested. Ily consulting th(' advertising i)ag('s of th(' better 
magazines of large circulation, and those devoted to partic- 
ular fields, OIK' may s('cur(' nuudi good mati'rial and many 
suggestions for writing let(('rs of inquiry on sulqcH'ts lor 
which furth('r information is needed. Oftc'ii exhibits t)f 
materials and processes, or printed matti'i* well ilhistratc'd, 
is sent out gladl>' hy manufactun'rs. Ivxchanging materials 
and letters of informational character with children in sc'hools 
in other parts of tlu' ('ountry will often prove valuable. 
Writing courteous letters of impiiry, acknowledgment, and 
thanks hy the children will offer excc'lh'iit motivv' lor some 
work in letter forms. Ket'jj infornu'd about what is avail- 
able from the office of the Superintendent of Dcxaiments of the 
Government IVinting Office at Washington, 1). G., and from 
the vvarious state departments and bureaus of your own state. 
Much material may be secured free or at very small cost. 
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l^or materials needed in llie work which il is necessary 
to buy, consult local dealers, and cotisuh also th(' ad\er(is- 
pages of the Industrial Arts Magazine, published at 
Milwaukee, \\ is('onsm ; the Industrial lulucalion Maga- 
zine, publisiK'd at Ik'oria, lllinoi.'>; or th(‘ School Arts Maga- 
zine, publishi'd at Boston, Massac hus(‘t ts. d'hc'sc' will 
usually carry the' addresses and descriptions of goods of a 
nurnl)er of supply houses for st.uidard school materials. 
‘Some exact address(\s are gi\'en in this book for certain ma- 
tcM'ials r('lali\'i‘h' hard to sc'cun'. 

Equipment, hor each si'hool building, it is desirable to 
ha\'e OIK' room ecjuipped with th(‘ iK'ci'ss.ny furnishings and 
tools lor the work of all of the first six grades. Much of 
the work can be done' in most helds in the regular grade room. 
But it is worth whik' to ha\'(' oik' room to which any grade 
may go when the work ixHjiiires it, especially ada])ted to 
these needs. For such a room, thc're should be several 
tables of dillerent heights, S('\'('ral work benchc's also of 
differc'nt heights, the ('ommon hand tools for work in wood, 
a sewing machine, a gas or oil stow with an ov en, a few cook- 
ing utensils and dishes, a zinc-liiu'd ('upboard for ('lay w’ork, 
a sokk'i'ing outfit, an abundaiu'c' of c'lo^'t space' for small 
tools and materials, and cuj)boards or drawers for ])aper in 
large sheets as well as small. A consuk'rable amount of 
locker spac(' is (k'sirabk' for unhnish('d work. Such a room 
might be gradually supplied w'ith tools and devk'es as needed, 
thus avoiding the c'xpeiise of purchasing eciuipment not 
iK'cdc'd. Schools will \'ary in work undertaken and corre- 
s[)ondin^ly In mods for ei^juipment Ix'yoiid the fewv essential 
tables, loiu'hes, and tools common to the mods of all. 

Supplies. By looking carefully through the work and 
estimating what constructive activities woukl probably 
be undertaken during the year, teachers could determine 
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about what supplies should he secured in adv^ancc so that 
work would not be flelayed. When materials can be pro- 
cured in the community without delay, it is worth while to 
have the children participate in the plannini;, selecting, and 
buying of these for each respective purpose. It will be noted 
that in many cases, the constructive i^roblems are for illus- 
trative or demonstratix e purposes, and that each child does 
not make an individual product. 1'his form of work re- 
quires much less matcTial than constructions more or less 
alike for all of the children of a grade. Children can con- 
tribute much material from home for some kinds of work. 
Discarded materials freciuently serve the purposes as well 
as new, e.xpensive materials. J'riendly relationships with 
storekeepers will often yield much material that would 
otherwise' be \vasted. 

Approach to the work in the primary grades. Children 
enter school with a bae'kground of experience rather limltc'd 
in its scope. Usually the first-grade children ha\T sjieiit 
most of their time with the mother as sh(' is engaged in meet- 
ing her home-making resi)onsibiliti(‘s. d'hey have seen her 
mending the worn garments or making new ones, and pre- 
paring the family meals or washing the dishes. They have 
gone with her to the grocery stores and have watched her 
selecting food for the family, or to the dry goods stores to 
buy linen or muslin or clothing. They have heard the father 
talk of what he docs when he goes away each day or have 
observ'ed him at his work. This capital to use In their school 
work is largely th(* first-hand experience with the work of 
the mother and father in keeping the family suiiplied with 
the things needed for comfort. Their range? of expe'rience 
is relatively narrow. They know the grocery boy, the post- 
man, perha[)s the milkman. Those who have immediate 
contact with their home, those whom they actually see, 
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constitute their world. It is with this limited world that 
the school should hei^in. 

For leading these children into a richer, fuller notion of 
some of the fundamentals of living, we can utilize many of 
the tendencies within them which are im{)elling them to 
action. They like to handle things ; they arc curious to do 
things and see what happens; they like to talk about their 
experiences; they cannot refrain from asking (piestions; 
and they still play with dolls, build houses, and play store. 
These tendc'iicies arc valuabh^ because they can b(‘ utilized 
in enlarging thc'ir (‘xpericMice. 

Right selection of activities and proper guidance of them 
so that the children may become aware of difficulties, or so 
interested in what they are doing that they begin to investi- 
gate, to ask more questions, to ('\p(Timent, should develop 
notions of family and community intt'nh'jxmdence and coop- 
eration. Using the tendencies to action and inquiry, the 
work in this industrial-social study would then begin by 
dressing dolls, making and furnishing a doll house, and visit- 
ing stores. Idirough folkjwing up the (|ueslions arising, 
through comparing the ways in which the various processes 
may be done, through discussion of lh(‘ waned ways in which 
the children may have .seen lhe.s(' situations met in their 
homes, their ideas of home acti\il\' and family interde- 
p(aulence may be greatly modified and enlarged. The work 
will carry on to (]uestions as to the source of supplies for 
th(' home, and will gradually show the de])endence of the 
home upon those outside the home, 1 he milkman, the 
grocer, 'the f)aker, the newsboy, the postman, and others 
become the means of connirtion with the community. 
Following these considerations will naturally come the sup- 
plying of community needs for water, light, fuel, police and 
fire protection, streets, library, and schools. 
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Through tho first throe grades, the study of these coni- 
luunity and family relationships earric's the children into 
questions which become very complex. TIk' time is reached 
(Mrly in the' period when it see'iiis desiral)l(' to use the ac- 
counts of how these needs an* met or have been met t)y 
simpler forms of society, d'he needs are much tlu' same, 
and many of the* fundamental iiK'ans of nuH'ting thi'in are 
the same, yet in simpler forms of social life the dc'tails stand 
out more clearly. (\)mparison of tlu' simj)ler forms of soc'ial 
life with ours h('lj)s to interpix't some of the complexitic's ot 
the activities of our so('ial lile. 

The work in the middle and upper grades. In tlu^ grades 
above the third, the work in industrial arts takes on a de- 
gree of detail or Intensity which calls for larger ('onsid('ratlons 
of fundanu'ntal pro('ess(‘S, the limitations and possibilities 
of materials, and th(‘ story of th(' dexelopmc'iit of pnn'c'ssc's 
and iiK'thods from early beginnings to the forms by whi('h 
our work is done to-day. (iradually through these iinesti- 
gations those \alues are brought out whicli are important 
in relationship to health, (‘conomy, and tast(' in llx'Ing, and 
which should b(‘ instrunK'utal in making for gn'ater efhcieiu'y 
in social coopcTation. 

All through the grades, the historic and geographi(' re- 
lationships, the underlying sci('ntih(' princi])l{'s. the' (juanti- 
tati\’e asj)ects, and the related litcTary or artistic Interpn'- 
tations of i)hases of industrial life will need consideratifin in 
connection with the j)rocesses studied. Through the whole 
progress of the work, it is (h'sirable that it should bec'ome in- 
creasingly apparent that industrial actlvlti(‘s are not an end 
in themselves, but that they are the means by which man 
is increasingly provided with creature comforts, added lei- 
sure, and op|)ortunity for great(‘r refiiu'ment of living in 
b(jth his [)hysical and spiritual experience. 
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Suggestions foe the wStudy of Foods 

GRADE 1 

Discussing mother's work in providing us with foods. In 
considt'riiig th(' work oI cai'h iik'HiIx'I'oI the family, niodier’s 
work ill proN'idiiig food stands out as xcr)' important. Time 
should I)(‘ taki'ii to dc\'(‘Iop (|uit(‘ ck'arly tlu^ dilTeivnt ways 
in which tiu' ni<my mothers do tlie s.uik* piire of work, thus 
laiilding up a general notion of th<‘ fundamental process. 
( hildren will prohahl)' he mon* (juick to sec' tlu'ir dc'pendence 
upon others tor foods than lor an\ other ('ommodity. Thc'y 
will more' rc'adily apprea'iate* mother’s worl ai this fuTl. 

Of all mother’s work in coniKHlion with foods, the most 
signiticant should hc' sc'lc'ctc'd. d he ('hoicT' (jf what to dis- 
cuss should always he in tc'rms of how far-rc'aching are the 
interests a givc'ii study will arouse. If tc'aching In a scTlion 
\\here standards are low and lix liig c'onditions jioor, the se- 
IcH'tion of what to study should hc' hasc'd upon a remedial 
standard. What do the* children nc'c'd to know^ to t'ause 
tlumi to he better nourislu'd 

Finding out why food is put away in the fall. In discussing 
what mothers are doing in the' fall, mention will frecjuently 
lie made of ('aiming and jelly-making. The (piestion can 
wc'll he raiscxl as to why mother is so (‘ager to can so much. 
This xvill hriiig out the' fact th.it much fruit is ripe* them and 
will soon spoil if not canned. Winter soon wall c'ome when 
«5 
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there will be no fruit rijjening. Some children will report 
their fathers’ buying potatoes and putting thcnt away in 
the cellar or ev'en burying them in the ground. Some will 
know of apples and onions and cabbage being })ut away 
similarly. Older brothers in .some localities will l)e going 
to the woods to gather nuts. Some children will have seen 
corn being dried. Wlu'at and oats haxe be('n put in bins or 
granaries or hauled to elevators. Corn is lu'ing husked and 
hauled to cribs. .Some may know of canning chickens or 
salting or drying fish. As full a list of these act i\i ties as 
possible .should be made. A list of things that are canned 
could be charted by cutting out pictures of the things, past- 
ing the.se on the chart, and putting the names underneath. 

Canning tomatoes, apples, or pears. To give greater 
reality to the dis('us.sion, a can of tomatoes, a])ples, or pears 
may be prepan'd in tlu' ( lassrooni as group work. A chaf- 
ing dish or electric plaU* or st('rno sto\'(‘ may b(' used if 
the room lacks a gas plate or stove. Kach st('p of the i)ro- 
cedure should be carefully discussed and the ('orrect way be 
em[)hasized with simple n'asons. 

I'o can tomatoes, pour boiling water on them. Let them 
stand until cool enough to skin. If aj)[)h's or pears are 
canned, wash, pan*, (|uart(‘r, and n'lnove the cores. Place 
in a kettle with a little wat(‘r and put on tin* stcnc*. Bring 
to a good boil. A[)ples and pears should be ('ooked until 
slightly tender. Too much cooking will cau.se tlu'm to crush. 
While these arc cooking, the fruit jar should be in a kettle 
of boiling water so arranged that .sonu'thing is under the jar 
to keep it from breaking. When tin* fruit is ready, the jar 
should be emptied and set uj)right in the wat(*r, being kept 
steady by a holder. Put the lx)iling fruit in until the jar 
is level full. Scald the rubber and put in place. Take the 
lid from the boiling water and fasten in place, being careful 
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not to touch the inside of the lid or the fruit jar edge. Re- 
move the. jar from the water and fasten the lid securely so 
that no juice escaj)es when the jar is inverted. Canned 
tomatoes should he wrapped in opacjue paper to keep out 
the light. Idle cold-pack process is not necessary for this 
work. 

Making jelly. Apple jelly. As a .substitute for canning, 
or in addition, a jolly can he made. Apple jelly is very 
ea.sy to make if the apple is a jelly apjile. Inquire as to 
this or try some first. Wash and (juarter the a])t)les. Cook 
with a little water. Strain through a cloth hag. Measure 
the juice. Roil down for about ten minutes. Add as much 
sugar as there was juice when measured. Roil until a tiny 
thread begins to apj)ear as the jelly drops from the spoon. 
Four into a glass. Let it cool. Melt some paraffin and pour 
a little ON'er the top of the jelly. 

Cranberry jelly. Just hedore 1 'hanksgi\'ing the children 
will he interested in making cranberry jelly. Pick over, 
wash, £yid measure tlu' cranberries. Put in a kettle with 
half as much water as berries. ('00k until the berries 
burst. Strain. Mea.sure tin* juicac Jk)il the juice a few 
minutes and then add as much sugar as juic e when meas- 
ured. (Mok until the jelly tends to hang along the edge of 
the spoon and then falls in heavy drops. 

Making a cake. Raking day is a\’ery interesting time to the 
small child. Me likes to help (>r to make a little cake. In 
making clearer and larger his ideas about baking, the mak- 
ing of a simple cake as a class ac lix itv is worth while if the 
signifjcffiice of the different things done is made clear. The 
following recipe is simple, easy, and not too rich. This 
amount wall give a fair-sized piece 10 each of twelve. 

There will be luvded id cups of (lour, 2} teaspoonfuls of 
baking powder, J cup of sugar, J cup of shortening, cup of 
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milk, I cgt>, and some fiax’orin^. Cream the shortening and 
add the sugar. Bc^at the egg and add to the mixture. Sift 
the Hour and baking j)o\\der togi-lher. Add the flour and 
milk alternately, a little at a time as you stir. y\dd the 
flavoring. I hit into a greased pan which lias been dusted 
with flour. Bake. Cookie's ma\^ be made instead of cake. 

Preparing soup for luncheon. Some' discussion of lunch- 
eons is valuablt' because' of wrong ide'a^ as to thc'ir purpose or 
content. To make' the ehTeussion more ival, oe'casional 
preparatiem of a simple' dish lu'lps, Seiup is a goeiel dish to 
prepare if the e'hilelren ean j)lan for it by bringing cups from 
home for se'r\ing it. The* ('anneel lomateie's may be' use'd for 
this i)urpe)se' some' ceild winte'r elay. 1'o jire'pare-, he\at one 
or two cupfuls, ae'e'oreling tei the' number of e'hilelren. In 
another kettle sc'alel a epiart eir meire of milk, thickening it 
a little' with flour anel ceild milk ble'iiek'd until smooth. Aelel 
salt and a small lumi) eef butte'r. Wlie'U the tomatoe's ha\'e 
boilc'd anel the milk is thickeneel, aelel seiela to the tomateie'S 
in the iiroportiem of eine'-eighth te'asjioon to a cup e)f teematoes. 
This will neutralize the acid and ])re\'('nt the curdling e>f the 
milk. Combine the two mixture's, e'eieiking a few meiments. 

Cocoa may be use'el for «i hot dish in e'e)nnection with the 
luncheon discussion. The dise'Ussiem shejuld include such 
topics as the impeirtance of e le'an hands, the' grow ing child’s 
need of from a j)int tej a epiart of milk a elay, the importance 
of eating slowly, ce)rre'ct table' manners, the \'alue of pleas- 
ant conversatiem, the ne'ed of fruit and vc'getables in the diet, 
the need for che'wing the foe)el theeroughly, the advisability 
of avoieling ve'ry e'old anel very hot feKuls, anel the re?ason 
for not eating be'twx'e'n nu'als. 

Washing dishes. After hincheem the elishe's must be 
washed, d'his makc's a good oppe)rt unity for talkhig abe)ut 
right methods and the reasems for them, 'bhe discussion 
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older people the children can find where the important 
foods come from. Cnt-oiit pictures, properly labeled, can 
be used to list the sources from which the foods come. 
These can be arrani»ed into charts. ' Tlu'y should include 
the farmer, the grocer, the baker, the miller, tlu' fisherman, 
the dairyman, th(‘ im^at man, and the vegetable man. 

Desirable outcomes in Grade I. From this work the 
teacher may expect : 

1. A grcMter a[)pr(‘ciati()n of mother's work and our 
dependence upon her. 

2. A growing eonc'eption of inlerdejx’iidenee. 

3. A more' intelligent interest in family activities. 

4. A clean'!' notion of why food is stored for winter. 

5. Some understanding of what is done in canning. 

6. SoiiK' understanding of wh.it is done in m.ikiiig jelly. 

7. A better appreciation of baking day and of what 
goes into a cake. 

8. A better understanding of what a ('hild ought to eat. 

9. A greater willingness to eat the simple foods. 

10. A knowdedge of what is necessary t(j be done in clean- 
ing dishes. 

11. Some notion of where our food conies from and of our 
dependence upon other workers. 

GRADE II 

Following foods to their sources. \’isit the grocery store. 
Make lists of the foods the labels of which have places printed 
upon them. Note all the things the merchant tells the chil- 
dren as to where the different foods come from. Make a 
collection of labels on foods, showing as great a number of 
different places as possible from which foods come. Do 
many people work for us ? 

Preparing a picnic lunch. Children like picnics but often 
have wrong ideas about what constitutes a good lunch. 
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The standards of Icadc'rs of hoys’ and girls’ diil)s seem 
to children rather loo plain. An (‘xenrsion of such length 
as to necessitate a lunch olfers a good opportunity for dis- 
cussing lunch('s for hik(‘s and picnics. Simplicity, ease of 
carrying, digestibility, and proper kinds of foods arc some 
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of the characteristic's to he stressc'd. It would he well to 
plan the lunch together if it can he arranged. Sandwiches 
are easily carried and sa\e cutting and spreading when at 
the picnic. They also can contain some of the food values 
needed. Fruits that Avill carry well, such as oranges, fur- 
nish the fruit juice needed. Bacon is savory and appetizing. 
It can he carried easily aiul children delight in broiling it 
on sticks. Hard-boiled eggs carry easily and provide some 
desirable food value. They need to he very thoroughly 
chewed. .A canteen of drinking water should he taken, as 
the only safe way to secure pure water. Raisins furnish 
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an easily carried and wholesome swecT. Many sweets do 
not meet thi‘ ap|)ro\al of (Til) leaders. 

Finding how primitive peoples got their food. Hiking, 
building a tire out of doors to c(K)k tlu' bacon, and proxTling 
focxl and water in advance* ought to suggest (jLiestions as to 
how Indians, aiul even more primitise peoples, found and 
prepared hjod. Enough fjU(\slions should be raised to stim- 
ulate further investigation. Reading Miss Dopp’s hooks, 
The Tree Dieellers, The Early Cave Men, and The Later 
Cave Men, will give some material to think about. The 
children’s attention can lx* directed to [larts of the 
stories that will l(*ad their thinking in the right direction. 
The use of nuts, berries, and roots will .soon become known. 
Call attention to the (xlibk' nuts, Ix'rric's, and roots grow- 
ing w'ild near the* st'hool. Mesh <ind (ish W(‘re eaten 
raw. Water from tin* streams was used to drink. No- 
tice how candul these* people* were to stay lU'ar a stream. 
Note the changes in the foods when tire was disco\'ered - - 
how waU'i* was boik-d for ceioking purpos(*s, m(*at cook(*d, 
and roots roasted. Note how they l(‘ariu*d to light a tire 
with Hint. Kind the part of the story U'lling how tlu'ylc'arne.'d 
to make a bow' and arrow' and lat(*r how' they leanu'd to use 
a b(wv drill to make a lire*. (\)m[)ar(‘ these methods with 
th(3se of the .Amerie'an Indian. 

Finding out how to prepare vegetables and fruits to be 
eaten raw. The discussion of primiti\e jieople’s use of raw- 
foods raises (juestions as to wh.il wx* eat raw' and how wa* 
should prepare it. Lists or charts of vegetables and fruits 
which we eat raw can be made*. Some*, like api'T's, arc 
better eaten cooked, for children should know how whole- 
some for them baked apples are. 

In all cases, where food is eaten rawg washing must be 
done very e'arefully. Rugs and iii.sects are possible. Chil- 
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droll in cities cat foods that lia\'(' I khmi picked for soiik' time, 
and im{)iin‘ i('(‘, or more' often impure \\ater, ma\' havehc'en 
used to k('e[) them fri'sh. Thoroiii^h wasliin^^ is necessar>'. 
ld)r tliis piirposea\ c\ttetal)le brush should Ix' in e\ erykitc'hen. 
Children should he taught that there is a food property in 
green vegetabk's \vhi('h is essenli<il to luMlth and growth. 
1 1 is called vitamme. If ('ooked too long, the green \ ege- 
lables lose this \ itamine ciuality. d'he childn'ii may have 
known of scurvy, whicT sailors on t1u‘ soa may g('l il d('pri\’(‘d 
of fresh fruits and Aegetables lor too long a times Oranges 
are rich in \’it amines. 

Desirable outcomes in Grade II. ITom this work the 
teacher may expert : 

I. Some notion of the extent of onr dependence upon 
the outside' world lor food. 

2 A be'tle-r undi'rstanding of wh.it should (onstitute' 
a i)i('ni(' lunch. 

Soni(' ide'as ol the* kinds ol tood a e'hild '-hould e'at. 

4. Knowledge' that green \e'ge't,ible's are' e'spe'e'ially goe)el 
for e'hi hire'll. 

5. Some idea ol why x'egetabh'^ should he w.ished e'h'an. 

6 Knowledge tluU orange' juite' .md b,d<eel apples are 

ge.)od fruits. 

7. Some- notiein of the' conditions tinde'r which men live'd 
long befeire' there were store's <md l.irnis to pre)\'ide food. 


C.RVDH HI 

Finding out why milk is so important in the diet, (diil- 
elrcn are often alleiwexl te) leillow their whims as to whether 
they drink milk. Then too the're'are- pare'iits who belie'\’e that 
milk is too expensKe to prox ide* it for the children to drink. 
A knowledge of established fae-ts will assist in e'orrerting 
these errors. A growing child .sheiuld ha\r trom a iiinl to a 
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quart of milk a day. ITcsli milk is rich in vitamincs. A 
(liiart of milk is said to be c(]iial in food \'aluo to a pound of 
steak or to eij^dit egqis. Compare the prices of each. Many 
parents who find milk so ex|)ensive feed the children much 
nu^at, althoui^h many dietitians state that children under 
eii^ht are better off without meat. If any is eaten, it should 
be t(\e:eth(T with ])lenty of \'eji> (‘tables and should not exceed 
an ounce a day.’ One person has statixl that until the fam- 
ily is provided with a (piart of milk for each i>:ro\ving child 
and a pint for each adult, no mcMt (\an be afforded. 

Finding out what milk contains. Milk is sometimes 
spoken of as the perfect food lu'cause it contains wat(‘r, 
\'itamines, ('arbohydraL's, fats, and proteins, I'ne important 
food principles, ('hildn'ii by experiments may be led to 
appreciate this fact to some extent, d hey are familiar with 
the cream that ('omes to the toj). Let sonu' cream bc'come 
sour and make it into butt(‘r. (See page(j5.) Some of the 
butter can be melted and be shown to be fat. Put a dro]) 
of skimmed milk under the held of vision of a ('ompound 
microscope, and look at the globules of fat. If cream were 
used, individual globules would not show, as there would 
be too many to be discriminated. 

The sweet tast(‘ which later becomes sour suggests the 
carbohydrates, or starch and sugar group, 'bhe j)rotein can 
be seen in making junket or cottage cheese. It is the 
curd. 

Making junket. Ihiy some junket tablets at the grocery. 
Follow directions in making the junket. The essential 
thing is not to let the milk become more than lukewarm. 
Making junket in school may lx* profitable because it usually 
results in the childn'ii’s wanting some at home. Since the 

'Willard, F, and Gillctt, L. It. — Diclelics for High Schools, pp 129-30. 
Macmillan 
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milk remains uncooked during; the process of preparing 
it, this makes an excelhait d(‘ssert, relaining the vilamines it 
has. Further, this provides an uncooked-milk dessert ^\’hich 
is more digestible than cooked milk. Set a small (|uanlity 
aside in a cup and k't it scnir. d'his will separate the curds 
from the whey so that the' two are clearly distinguished. 

Making cottage cheese. Grct some clabbered milk. Put 
it into a kettle and i)our boiling water ov(t it. Allow it to 
stand for tw'o or mon* hours. Strain through a sterile cloth. 
Salt and add some sw(‘et (Team and butter to taste. 

Making butter. Put some sour crexun in a glass fruit 
jar. Screw the lid down tight. Shake the jar until the 
butter “comes.” ('an^fully remove the butter. Put it 
into cold water. Wash it thoroughly. Press the water 
out by using a sj)oon or paddle. This is commonly 
called “working” it. Add salt to iast(‘, working it in 
thoroughly. 

WTat is left in the milk from which tlw' butter was taken? 
W'hat docs this buttc'rmilk contain? Stress the fact that 
buttermilk has been found to b(‘ condiici\'c to health and 
is oft(m |jrescrilH'd by i)hysicians. 

Finding whether or not each child is up to standard in 
height and weight. WVite to the ('hild Health Organiza- 
'tion, 370 Se\onlh Ave., NTwv York ( ity, or to the Superin- 
tendent Ihjcumenls, Washington, 1 ). (\, for material 
on height and weight standards for the xarious ages. 
Make a chart containing the name of each child. Plac e af- 
ter these nam(‘s double columns enough for each month 
and oiK‘ additional for the age, in months, in Septcanber. 
Each month, w(‘igh and measure (‘ach child. Reccjrd the 
weight and height of each. (Consult the standard card 
and reccTcl in red ink the figures for those w 4 io are below 
standard. 
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Questions as to why some are below load to (luestions 
as to Jieahh habits. Ainontj: these health habits, what is 
eaten is very important. If i)roi)erly guided, the inter- 
est can be directed toward the question of what one should 
eat at each meal. The ('hild Health Organization has a 
chart suggesting meals for a w('(‘k. It i)roves an interesting 
inx'cstigation to put the seven breakfast nuMius on the 
blackboard and study them to find tlu' food \'alues to be 
found in each meal. In mvarly every menu the children 
will discover fruit — prunes, f)ranges, or baked apple; a 
cereal — usually one that has be(‘n cooked a long tina* ; a 
glass of milk ; and some toast and butter. In these, the starch, 
protein, and fat should be noted. Similarly the dinners 
and su[q)ers should be sludi(*d. d'he (diildren will soon note 
the coarse green vegetables in ew'ry noon meal and will b(^ 
almost certain to ask vhy they an‘ needed. They should 
be led to recall the vitamines these; contain and should be 
told of the service these vegetables render in furnishing 
roughness and porosity to the contents of the digestive 
tract. 

From this study of iikmius the children should get (|uite 
definite notions of the relatively large amount of starchy 
fo(3ds, the relati\'ely small amount of jiroti'in, the amount of 
milk, anil the amount of coarse vegetables one should eat 
each day. 

The protein is the body-building food. The carbohy- 
drates give heat and energy. The fats also gi\x* heat and 
energy. An amount of fat produces more than twice as 
much heat and energy as an e(|ual amount of carbohydrates, 
but it is sometimes difficult to digest. Spinach is valuable, not 
only for its green -vegetal ile properties, but as the best source 
of iron. Eggs are an easily digested source of j^rotein, while 
bread and butter provide carbohydrates, protein, and fats. 
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Making health booklets. Tlioso stuclic's nia}' he sum- 
marized by ha\'ing tlu* children mak(‘ heallh booklets, eiil- 
liiy^ pictures illustrative of health rules, moimtiii^ them, 
and writing the rul(N’und('rneath. 

Finding out what the Indians ate. I'rom th(' childn'u’s 
reading about Indians ,md trom in(iuir>' of ihcjse who ha\ 
known Indian customs, I'ind out what tlu* Indians ate and 
how they obtained it. Maka' a list 
of all tlu' foods you can (ind that 
they ate. \ er\' soon in th(' study 
of Indian foods the children will 
('ome n])on the grinding of corn 
with a moi'tar and pesths Sonu; 
one in the community ma\’ ha\(; 

OIK' that th(' V hildivn can s('e. 

yl/e/vTg (ovu uiva'. ( iel ^onuoliy 
corn to grind \’arions methods 
will be siiggest(xl for grinding it. 
l\-rhaps th(‘ method most easily 
managc'd b\ the children will be 
grinding tla^'orn in a food ('hopj)er. 

Makin'^ fon! bread. Make some 
('orn ('akes, using tlu' nu'al just 
groniul. Mixwidi wah'rand b.ike 

on hot stones. Gomiiare these w ii h 

, , , . t'K. J Oil ■ F(jini of Mortar 

some corn bread as we make 11 t -M ig -lu, in-lum 

I se (]nile sour milk or clabbered 

milk. Get souk* eorn ukmI. Mi\ milk and ('orn nu'al with 
a smaO (inantit\' ot whe.it Hour (o tlu* consistency of drop 
l)att('r. .\dd salt .ind a tabk'spoon or more of melti'd short- 
(Miing. DissoKe the soda in a simill amount of wati'r and 
add to the' mixtnng using a kwel t('as))oon of soda to every 
Clip of sour milk. Pour in a giT.ised {)an and bake. 
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Drying some corn or apples. I'o appreciate the Indian 
food further, some corn in the roastinj^-ear stage, if avail- 
able, may be cut off the cob and dried. Apples may be 
pared, ([uartcred, and dri(‘d. The ditfhnilty of keeping flies 
off will be noted and cause the ('hildren to (luc'stion how the 
Indians ka'pt their food clean, if at all. WIumi dry, the 
ai)ples should be* put into an oven a short whik' to slc'rili/ai 
them. Why? Read from Rarkman’s Trail, ('hap- 

ters 4 and 15, th(‘ des('ription of th(‘ buflalo hunt and hang- 
ing the dried iiKMt in the tnvtops. 

Cooking the dried (orii. Lat('r in th(' winter this corn ('an 
be w^ashed and soakc^d in WMter and then cook('d. This wall 
give SOUK' judgnK'iit of th(‘ food. 

Making parched corfi. Put some dry fa'ld ('orn in an iron 
skilh'tor in a('o\'('red iron laitle. Add scjiik' salt <ind bntU'r. 
Parch o\XT tin* fire, stirring constantly. This sort of food 
w^as carried on the trail by the Indians, d'lu'y did not use 
butter in preparing it. 

Making hominy . Put one (juart of dry white field corn 
into two (giarts of water. Add two tabk'spoonfnls of baking- 
soda. Boil until th(' hulls couk' off easil\’. Wash In cle<ir 
water. Coc^k the hominy In milk sc'asonc'd to taste? with 
butler and salt ; or boil in w'ater, and sc'ason to taste. It 
may be (Mten with or wathout milk. I'or removing the 
hulls lye kau'hr'd from w'ood ashes may be used, one-half 
pint to a gallon of Avater, or pret)ared lye may be imrehased 
from a store and used, one teaspoonfnl to a gallon of 
water. 

Making succotash. Cook some beans and corn to’gether. 
The Indians sometimes inchid(‘d a plca'c of fish or meat. 
This constituted a complete food, for the beans ('ontain 
carbohydrates and protein, the corn carbohydrates, and the 
fish or meat fat and protein. 
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Finding out some of the characteristics of Hebrew foods. 
The unleavened bread, like the Indian corn eake, kii'ked a 
leavening agc'nt. The meat laws of the Hebrews are worthy 
of note because of (heir being (he t‘\pn‘ssion ot (heir attempt 
to eat clean meat, hind souk* of (lu'se laws in the Bible. 
Why should thtaa^ be such rigid rules .ibout (h(‘ sharj)ness 
of the knif(' used in killing the animals? How wt're kni\TS 
made at that tinu'P ('ompare (he insjx'ction ruli's with 
our government inspection. 

What fruits are mentioned in tlu‘ Ibble? Did the He- 
brc'ws use milk ? Butter? Hon(‘\'? 

Desirable outcomes in Grade III. l-'rom this work the 
teacher ma}^ evpect : 

1. A kno\vI<‘(lj.;(' of (lie food \<ilu(‘ of milk .is coinpared 
with some otlu'i' foocU, and tlii' .amoiiiU .i child lU'i'ds. 

2. Some ac'ijii.iinl.mce with (he food prin{;i[)les and wdiat 
(hey do for (he bodw 

3. A better idtM of what (o e,i(. 

4. An iiiti'rest in he.ilth and keeping; weii;hl up to normal. 

5. A better appn'ciation of (he c k'.inliiu'ss, flavor, and 
v.iriety of the foods we e<it. 

6. Some* knowl(*dg(‘ of wh.it bin ter .iiid ehec'sc' an*. 

7. Knowdi’dge of how^ to i^rind into me.il and make 

the meal into a bread. 


GRADK IV 

The wa)rk of the fourth grade in geography usually is in- 
tended to gi\m the child a w(}rld x iewc One very good waiy 
to get fhe child to feel his connection with thc! whole world is 
to have him trace to their sources the things shipjDed into the 
community. This can be done by securing a list from the 
express office and one from the freight office of the things 
shii)pcd in, together w'ith the name of the place from wffiich 
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they came. 'The list may cover one or two or three weeks, 
as is com (Miient. On an outline map of the world, locate 
each of these thin^^s with the namt' of the placT from which 
iti'ame. Draw red limes from tluese plai'es to the home 
town. Or, in a similar wa)', the thinij;s shippi'd out may be 
trai'ed. 

Finding out how raisins are made, hind the address of a 
raisin company by looking at the name on thi' carton or look- 
ing in the ad\ ertising p.igiesol a magazine. Write to the com- 
pany for jirinted matcaial ti'lling how raisins are made, their 
food vahu', and ways of using them, ('onsiilt the Readers’ 
( inide for other artich's on raisins. T'ind out the history of 
raisin grow ing in ('alifornia. How is th(‘ sugar put into tlu' 
raisin ? 

Finding how dates and figs are prepared. Writi' to a 
company preparing dates, asking for information about jiro- 
cessi's and food \aliK‘s. Do llu' same* for tigs. How are 
they pn'jiared ? W’lu're do they grow ? Wliat kind of ('li- 
niate is suitable for their cnltun*? 

Finding the food value of nuts. 'Tracing nuts to their 
source will imoKi* reading ad\('rtis('m('nts of nuts wTich 
will firobably gi\ e soim* information about their food \’aIno. 
What edible nnt.'^ are grown in this country? What food 
value do nuts gi\e to the* diet? What food can one eat less 
of if he uses nuts ? Nuts are hard to dig(*st if not thoroughly 
chewed. For this reason, dietitians rec'omuK'nd that pea- 
nut butter lie allowed for (hildren under se\Tn, but not 
nuts. The food A alue of peanut butter is very high. 

Making a collection of different kinds of macaroni. ' Mac- 
aroni is an Italian dish, now much used by Americans. 
Find the {)rocess of making it and the amount imported from 
Italy. See how large a collection of different kinds the 
children can gather. One class found over thirty different 
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kinds. Collect adxcrtiscincnls of macaroni. It is a nour- 
ishing fogd. What docs it contain? (diccse or tomatoes 
may be used with macaroni. Find out how. 

Finding ways of preparing eggs. Because the is so 
valuable in the diet of .^rowini; ('hildn'ii, it is important 
that they know its \alue and ways of {)reparin^ it, Fdght 
eyiJs are ecjual to om* (jiiart of milk in food value. d1ie w hito 
of the ei^j 4 is rich in protc'in. d'he ( hildreii will lu' interested 
in testini^ with the })rotein test. But a piec'e of the white of 
a l)oiled e^i^ in a test tube containini^ nitric acid, and shake. 
It will turn a brii^ht >'ellow. Do the sanu* with some cooked 
ri('e, and a^ain with souk* crisco. No such effect is seen. 
Dic’titians ad\ is(‘ a, gainst fried (‘y^s be('ause of thc'ir indi^i^esti- 
bility. A xc'ry easiK' dii^ested ('yi' is prepared by f)lacing 
in boiliIg^ watt'r and ('oxiTinj.; just <is llie ka'ttk' is remoxed 
from tlu' Hanu'. Allow it to st<md in this hot \\at('r fix'c 
minutes. Fn'pare oiu' thus and nott* hoxx ti'iideritis. Place 
an eg, Li' in cold water, bring it slowl\' to the boiling j)oijit and 
boil for. eight minutes, ('ompan* it with tlu' other in its 
tendenu'ss or lack of it. I'Ik' xahie of uncooked eggs for 
invalids should be* not(‘d, as xxell as suggestions for attrac- 
tixa‘ ways to prc'pare them. 

Finding out how eggs are stored. Find out wdiat you can 
about the laxws regulating the ('old storage of (\ggs, xxays of 
" candling ” ('ggs, and methods ot k('(‘ping eggs at home. 
InxTstigate the use of water-glass in prc'sLM'x'ing (‘ggs. Buy 
a (jLiantity and put s()m(‘ eggs away in it to s(‘e hoxv w(‘ll they 
keep. Why should (\ggs need to b(‘ pr(‘serx'(‘d ? Visit a 
(V)ld storage plant, if axailable, and find the temperatun^s 
at xvdiich the various foods are kept. 

Testing starch. The testing of the white of egg will sug- 
gest to the children that there must be a test f(jr starch. 
Put some iodine upon cooked cream of wheat and upon some 
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[)r('ad. It will turn purplo. Try it on rrisco and upon the 
white of boiled egfi^. It has no elTeet. 

Finding how we get enough carbohydrates in our diet. 
Books on dieteties indicate that about (hree-fourlhs of our 
food should be carbohydrates. They furnish fiK'l to the 
body for work and warmth. We i;et them chicdly in the 
cereals, su^cirs, fruits, and M^i'i'tabhs wc eat. The sugars 
are likely to caus(‘ troubh* if talasi in (‘\c(‘ss or in concen- 
trated form. Mak(‘ a list ot all the loods you (mu idc'Ulify 
as containing (arbohydralc's. A good thing to remember 
is the fact that it is betU'r to get our caiTohydrati^s from 
vegetables and fruits than from sugars. 

Finding out how long cereals should be cooked. This 
study of cooking raises the (juestion of how long cereals 
should be cooked. It is (juite geiuTally agreed that the 
best cereals tor children are oatmeal ma<}e of the oat grain 
cut very fine, corn nu'al, or wheat meal, boiled in a doubh' 
boiler three hours to explode tin* stanT granuli's completc'ly. 
Cut adv('rtis('ments from thi‘ maga/ines and write t,o ('enxil 
factories, and see what information can be obtaiiunl relative 
to the \'arious ceiaxils. 

Cooking starch. Starch is usually the inain source of 
energy, d'o see the preseiu'c of starc'h, grate some raw [)o- 
tato. Put it into a piece of cheesecloth and wash thoroughly 
in a bowl of cold w'at(‘r. A librous material, called (ellu- 
lose, will be left in the cloth. The starch will settle to the 
bottom as a white material. Put a very small amount 
under a microscope, and see whether you can distinguish the 
granules. Find out how starch foods should be 'cooked. 
The essential thing is to boil them long enough to exi)lode 
the granules. I’ut some cooked starch — white same or 
potatoes — under the microscope. Compare with the un- 
cooked. Vegetables are composed largely of w^ater, starch, 
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and celluloso. d'he rolliilosc' is not fliijestcd, so far as science 
has been able to determine, but is xaluable in that it fur- 
nishes bulk to the digestive coutcait, thus stimulating the 
intestines to gnater effort in their work of elimination. 

Explain why baked potatf) is considered so valuable in a 
('hild’s meal. 

Preparing vegetables. Ih'cause coarse vegetables are so 
important to the di(‘t and lurause they are In'lieved to lose 
their vitamines if cooked too long, and furtluT because these 
foods are not attractive to many ( hildren, it is very impor- 
tant that they l)e cooked pnjperly. Oneway, satisfactory to 
many, is to pr('f)are tlumi by boiling (piickly and then dre.ss- 
ing them with white sauce. 

Making white sauce. Because sonu‘ children are not 
ac(itiainted with vagetabh's served in this way, it will be 
w('ll to teac'h the way whit(.‘ sauce is made. I'or each cup 
of milk use one level tablespoon of (lour. Bhaid the Hour 
with a little cold milk. Meat tla? rest of the milk, add a 
lump of butter, and salt to taste. Add the blended dour 
and stir constantly until it has boiled thoroughly. 

Finding what the colonists used for food 'fhe great 
variety of food we have lo-day and the ease with which we 
get it from such distant phu'cs will b(‘ more appreciated by 
consideration of the dilticulti(‘s of the ('olonial and picjneer 
da3cs. A review of the foods of Indians will be of assistaiu'C. 
Industrial histories of th(' I hiited States will be of some help. 
Find what the colonists at Plymouth ate. Many histories 
state that they planted crops, but that these failed the first 
year an*d a star\ang time followed. What did they do then ? 
History states that the reason for croj) failure was their at- 
tempt to grow croj)s unsuited to the New Faigland soil and 
climate. Failing in the.se efforts, they turned to the harbor 
and Gape Cod Bay, which contained a supply of fish. Ex- 
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liaustiiiK tilt-' supply near slion-, (hoy woiK fardior oat. This 
na-ossitaU'd huildini; more seaworthy ho.ats and led to die 
New I'aiKlanders’ hoeomin.y huilders of stiiliiift vessels — 
in iaet, some holier e this was the initial eatise of (heir hecom- 
in,^ httilders of the Yoikce dicker. 

'J he eolonial kitchen is indicatixe of (he prohlems relative 
to foods. The oven, the enini', the spit, (he kettle on lees, 
lh(' chtirn, the collee mill, (he iron teakettle, represent very 
dehmtely tht' jiroeesses that went on (here. 

Making sugar. The making of maple sag.,,- is an intere.st- 
mg process. ^ If it is possihle to si'cnre .some sap of the sngar- 
maple tree, it is worth while to har e the children Irv hoiline 
it down. ■ ^ 

Finding what the pioneers did for salt. Sei' if the children 
<an find .iiiy references to the prohlem of salt in [lioneer 
history. In kiva Ifmerr- Dye’s The Conquest, thc-re is an 
accoimt of I.ewis anil Clark’s arrir.il ;il the I’acilir. 'The 
first thing they did w;is to take some ocean water and boil 
n down, for salt. Find the relation of the Kentucky salt 
licks to the problem of Daniel lioone and his fellorvs in 
.settling there. The Indian trails north and .south led 
through this part of Kentucky bei.tioe its salt licks made 
it a good hunting ground. From where does (he salt come 
that we ii.se to-day ? 

Desirable outcomes in Grade IV. I'rom this rvork the 

teacher may expect : 

1. A larger notion of our flependcnro upon others for 
foods. 

2. A cle.iaT concept of \\orld inlcrconrM* through learn- 
ing the sources of sonie of the foods wo (>at. 

3. Souk* knowledge of how dried fruils an* [irejiared. 

4. A rather detinile notion of the food value of eggs, their 
preparation, and ways of storing them 



INDUSTRIAL AR'fS 


106 


5. A clearer understanding ol starch and its value as 
f(;od. 

6. A clearer understanding of how starch should he 
cooked. 

7. More information about the importance of vegetables 
in the diet and the belter ways of preparing them. 

8. Interest in the w.iys the colonists and the pioneers 
secured food and the intluenc(‘ of food problems upon thi'ir 
history. 

GRADE V 

Finding how wheat is made into flour. The work of the 
fourth grade on stan h, on colonial foods, and on nuu'aroni 
all call for investigations of the inilling of wheat into 
flour. Gt‘t some wheat and grind it into flour. Sift 
it several limes and note th(‘ change. Wrilt* to some large 
flour-milling company for ilhistrative material showing the 
processes in great mills to-day. Comjtare the sifting through 
the cloth with bolting in the mill. What is remov^ed by the 
process? Is the flour as wholesome as before? b'ind the 
history of an old mill, run by a water wheel and using mill 
stones for grinding, if there is such in the community. 
Borrow an Indian mortar and pestle if possible. Read 
Matthew 24 ; 41 ; Two shall be grinding at the mill.” 
What does this mean? In this sort of mill the upper stone 
had two handles sticking up nt^ar opposite edges. Two 
people sat on the ground. Each grasped a handle and 
turned the stone half around. Then each grasped the 
other handle and turned. The weight did the grinding. 
The grain was fed in at the center. It gradually oame out 
as flour at the circumference. 

Finding how wheat flour differs from the flour of some 
other grains. Take quantities of about two tablespoonfuls 
each of wheat flour, corn flour, barley flour, and rye flour. 
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Put each in a four-inch square of cheesecloth, preferably 
double thickness, and close it into a bai^, holdiiij^ the ed,t>es 
with a rubber band. W^ash each of (hes(‘ in a separate bowl 
of water by shaking; back and forth j>ently. 'Phis should con- 
tinue at inter\'als for twenty-four hours. The children should 
watch the water in each bowl to not(' any change's. IFdore 
openin_ii[ the bai^s, ha\(‘ tlu'in (‘xpress a judgment as to what 
they will find. Th(‘y will probably say that th(‘ wheat will 
be sticky and look lik(* whit(' paste* and that the corn will 
look like' W(‘t s<ind. It is doubtful it tlu'y h<U’(' an opinion 
n'lati\e to the* othe'r two. Ope'iuH^ tlu* b.i^iis will show the 
corn meal as antie ipati'd. 'PIk* barh'v and rye will be some- 
what sticky. 1 Ik* whe'at will yix'e* the surprise*. If well 
washeel, it will be* a small j^ray ball e)l material whieh ('an 
be* stret('h(*d somewhat like* i^um e)r rubb(*r. do the ex- 
(‘lamatie)ns, “ \Yhat is it.'*” tlu* answer shoiilel be, “It 
is ^’lutx'ii - the* pr()t(*in of the* wh(*at.“ Phis is the* time 
te) e*stablish the* e'onne'e'tion b(‘twe*en the* thinm' iind its 
name. 

P^xarnine bf)oks wTich contain an analysis of these ,t^rains 
and see how' our coiu'hisions che'ck. 

Finding what the gluten does in bread, llow^ does the 
ghit(*n make wh(*at bre*a(l dirierent ^ Have the* children 
cehi.sieler the* fiualitie*s of gluten be'fore* they state* an hypothe- 
sis. Let them strete'h and work a ball of glut(*n and them 
put it into the* oven to bake*. It will come out gre*atly puffe'd 
iq). "Phe children, or some of the*m, wall sugge*st the* abil- 
ity of the gluten to hold the bread toge*lher. Some, who 
know .something of light(*ning agents, will sugg(*st that it will 
tend to form a film to hold in the gase*s w'hie'h are (le*\x*loped 
to lighten the dough. Write* the.se hy(K)thesevs on the board. 
Idan an experiment to test th(*m. Remember that the 
control part of an experiment shoidd have every element 
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except the one being investigated exactly the same as in the 
test so that we may interpret the results correctly. The 
children can make two pans of corn bread, using the recipe 
gi\'cn in Grade III, having quantities- and materials exactly 
the same in both exce{)t for the fact that the one usc's all 
corn meal and the other half corn and half wheat flour. 
Before making the te^t, the two hypotheses that i)robably 
will be made should be written on the blackboard : (i)The 
bread containing wheat should be found to be much thicke'r, 
( 2 ) the one without wheat will be found to crumbh' much 
more easily. Chex'k these after tlu* experiment, and they 
will be found \'eritied. 

Experimenting with yeast. The use of soda and sour 
milk suggests ((uestions as to other agents for lightening 
dough. One that has beeii \'(M-y common and is often not 
understood isyexist. Soak oiu'-half of a cake of }Tast in a 
little lukew'arm watew. Make a sponge by mixing flour and 
one-fourth of a cup of lukew'arm waltT to the consistency 
of a pour batter. Stir in the yeast. (\)\'('r i,ind put 
where it will be in a temperature' of 6(8'^. In an hour or 
se) it will be well markeel with bubbles, dlie'se arc eatised 
by the gas give'ii off by the growing yeast plant. Save 
e)ut a small amemnt e)f sponge. Make a dough, using the 
sponge, tw'o cui)s e)f lukewarm wxater, enu' te'aspoon of salt, 
a tal)les[)e)on ejf shorte'iu’ng, and fle)ur enough to make* a stiff 
dough. Note' the size' of the ball e)f dough. C'ewer it anel 
let it stanel in a warm ])lae‘e fejr an hour. Note' the' size'. 
When it has eloiibh'el its size, kneael it elemn and listen 
to the crae’king and sqiu'aking. \\'hat exiuses ir.^ Ne)te' 
the size. Let it rise an he)ur again and note the size. Re- 
serve a part of the dough for experimenting. Knead down 
and make into le)av('s. Bring enit the fact that kneading 
distributes the gas evenly anel does awxiy with large gas 
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spaces. Housewives s])eak of Ihis as malun^^ the bread Iijk^- 
graiiied.^ W hen tlu' loav(‘s haw* ris(‘n so .is lo incn'ase the 
size about h.alf, th(*y should Ik* baked. Loaw's of ordinary 
size reijuire about fifty ininutes in du* o\en. JTua* part of 
the reserxed douyh whi'i'i* it will frei'zi*. After it is fro/t'ii. 
thaw it out and pul in a warm pl.ici* and sc(‘ if it will rise 
if i^iven lime (‘iiouyh. FlaiK* soiik' of (he* r(*inaindi'r wlu*r(‘ 
the thennonu'ter r(*i;ist(‘rs 100”. \ficr it h.is lH*('n th(*n‘ 
lilte(*n niinut<*s, put in a jilace whei-o the tem])eraliiri* is 
()S° and sei* if it will yrow . Le.ixe ^onu* in (he loo'’ t(*im 
jieralun* lor only li\e ininul(*s and soiiu* thirty miniiti's and 
se(' if the >a‘ast in thi'si'will yrow. 1'r\' some at (jS'^ and 
SOUK* at 99”. 

Look at the '^mall amount of s|)on,i;(* th.it h.is bi'i'ii s.'ua'd. 
See how mmdi it h.is yrown. Put a \er_\- sm.ill bit mid(*r a 
coniiiound mic'rosi'opi'. 

Summarize. Ur(*.id that is ('hill(*d need not be thrown 
awa>’, as th(' yeast plant is not de.id, onlx- ri't.irded. I''r(*ez- 
iny dpi*s not kill tlu* x'east pl.mt. Ile.it of o\('r will 
kill the plant. 

What causes sourn(*ss? d here an* bai ti'ria in tlu* air 
which may i^c't into tlu* doui^h and ,i;row , a pro( (‘ss wi* call 
fermentation, d'his makes tlu* bie.id t.isti* sour. Many 
housewix'es f(*.ir h'ttiniL; tlu* bri'.id bi‘('ome chilled b(*('ause 
they think the ('hilled bn*ad will not ris(‘. The real danger 
is that the delay dm* to ('hilling !^i\es more tinu* for tlu'se 
undesirable bacteria to yrow. 

Finding other instances of bacteria. 1 he souring of 
milk illustrates this growth of bai teri.i, wdiich may Ik* in the 
air or on the v(*ss(*l in which the milk is put. Wdiy scald 
milk contain(*rs? Wdiy sun them? Not all bacteria arc 
killed by scalding. In canning fruit, boiling is necessary. 
Wdiy does canned fruit sometimes sj^oil r 
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Canning fruit. Can some peaches or tf)matT)cs to illiis- 
Irate how eareful one must be to keep cvxTy tiling sterile. 
For directions see (iradc 1 . 

This will raise (juestions relative to canning vegetables. 
.Some will recall that it is only recently that ihoiIkts ha\'e 
done much canning of asjiaragus, corn, and beans. Now 
one may find a number in a ('ommunit>' who can \('gelables 
by the cold-pack process. ( Onsult tlu’ lisl ol go\(Tmnen( 
publications to find those which ti‘ach ('old-pack {aiining. 
Farmers’ Hiilletins, Nos. and 853, arc (‘spei ialF’ helpful. 
Write for somi' of thes(> bulletins. I'ind out how llu' \'('g(‘- 
tables are blanched and why. Why are the lids not clost'd 
tight liefore Ix'iiig put into the \('ss(‘I to b(‘ boiled? Why is 
it important not to reinoxa' tlu' lid befon' ('losing it aftcT 
boiling? Look through maga/in(‘ aih ('rtisc-ments forach cM*- 
tised pressure ('ooki'i's. See what information about canning 
they gi\’e. How much time do tin*}' recjuin' for boiling? 
The bactc'ria which lUH'd killing in ('aiming \'('g('tables re- 
(iuir(‘ mor(' boiling than tlios(‘ in fruit. This (‘\[)lains why 
they wa're dillicult to can before the ('old-pa('k process was 
perfect'd. 

Discussing ways of washing dishes. If germs and bm - 
teria are so jirevalent, how' can wv be sure that dishc's ar(‘ 
clean? What dex^s soap do tow'ard making dishes sterile? 
What does hot water do? W’hen is it iwH'essary to boil 
dishes? What are the acKantages of a draining basket? 
What precautions should be taken? 

Finding out how ice cream freezes. Why is salt used in 
freezing ice cream? Put some crackcnl ice into a pail of 
Walter. Note the temperature of the water at the beginning 
and again in fifteen minutes and then in thirty minutes. 
Prepare another pail with water of the same amount and 
temperature as the first pail. Put into this second i)ail an 
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amount of cracked ice equal to (hat used in the iirst pail 
but add a quantity of salt equal to one-third the ice. Note 
the temperature in fifteen minutes and ai^ain in thirty min- 
utes. The temperature of the water in the second pail will 
fall until the wat(‘r beedns to frei'Zic Then it remains con- 
stant until th{' watiM* is froziMi or llu' ici* nu'lted. This sta- 
tionary tempi'ratiire is 33"^ I'ahrenluMt. 

If a small (luantily of ('hmiu in a thin- walled container were 
immerscxl in this water whik' at 32” F. it would freiv.e. 'flu' 
salt fon'cs the icc' to take uj) th(‘ heat of the wati'r and cream 
until they are cooled to 32*^ 1'., whiii th(‘ freezin.t' begins. 
I'ollow this exp(‘rimen( with making some ic(‘ cream. 

Making a collection of labels or advertisements of as 
many different products of meat and the packing house as 
possible. When the work in gc^ograjiliy couk's to the study 
of the ('ilies wluTt' packing houses are lo('at('d, a little time 
may wvW 1 h' given to the study of the* meat indtistry. 
C()llc('t ad\'er(is(‘ments and labels represen(ati\'e of as many 
tilings itiade from meal by th(‘ packing houses and auxiliary 
industries as pos.sible. Write k'tters to som(‘ packing houses 
for any advertising material they will s(Mu1. 

Making soap. Oiu* Interesting by-product of the meat 
industry is soap. Ciet a (|uantity of wood ashes. Fut into 
a barrel or keg, having a hok“ in (he bottom. Place it on 
liricks or sticks, high enough for a x'essel to ( atch the drip. 
Wet the ashes with w\ater and k‘t the mass stand for several 
days. Then ])our on more water and catch the drip in a 
vessel. This drip is lye, to be used in making the .soap. It 
contain'S caustic alkali. Strong alkali ('ombines with fat 
to make soap. Put the meat scraps and grease to be used 
with the lye licjuor into the k<‘ttle in which it is to be boiled. 
If povssible get an iron kettl(‘ for .soap-making to be used 
over an outdoor fire. Boil until the mixture becomes thick 
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aiul r()])y. (lood soap depends upon riglit ])roportions of 
lyc', AA'aU'r, and grease, which can be determined by ('xperi- 
nicntation. 

(iet a can of h'c a( a store, l^ead the directions on the 
label for making soa]) without boiling. Try a small (juan- 
tity and not(‘ the small amount of labor required. Send 
to th(‘ Armour Ihirc'au ol l\('S('arch, Union Sto('k ^ ards, 
Chi('ago, for a booklet, 77/r Story of «/ Soop Biiht)h’. 

Collecting soup advertisements and labels. Mak(' a ( ol- 
lection of lalx'ls irom cans ot soup and <id\’erlisemenls of 
dilh'rent \'ari(*ties ol soup, d in's i-aises the (jiu'stion as to 
what is uec('ssar\ lor a good soup. I he making of soup 
stock will be found essiaiti.il to this and to (‘cononi)'. 

Making soup stock. Soups m<iy be m<id(' from l(‘ft-o\('rs 
and sc'raps of uu'ats. It is ('Ns('iiii<il that llu' (jiianlily used 
should b(‘ Iwo-thii'ds le,m mi'at and one-third bone and f,\t. 
To giM‘ ('olor and ll<i\or, brown one-third ol th(‘ le<m nuxit 
after cutting it into one-inch lailx's, using llu' mari-ow of 
tlu' boiu' lor the browning ag<‘ne\. ('o\('r all tlu' ingre- 
dients w ith cold wal('r OIK' j)int t()the])ound - and allow 
to stand (wo hours. Add tin* browned nu'at , heal gr,idua11\', 
and ('ook slowly for six or se\ eii houi's. Str.iin and use as 
sto(’k to which N('getables and seasoning ma\' b(' add(Hi. 

Visiting a meat market. The kinds of nu'at used in mak- 
ing souj) stoc'k suggests that there «U'(' s(‘\('ral kinds, or cuts, 
of iiK'at. X’isit a meat markt't and Iru'e tlu' biileh(‘r point 
out the various meat cuts and pritx's. 'rabnlale tlu'se. 
Find the relationsln'i) bi'twei'ii high jirice and nutriti\e 
\'ahie and fla\T)r. Do this by asking A'arious good' cooks, 
('onsult any books a\ailable. ('an cht'a]) ])ieces of meat be 
made savory? 

Cooking a pot roast. Buy a piece of briskt't meat and 
pot-roast it. d'his is a jn'oeess of slow' cooking in a tightly 
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dosed vessel for a loiii^- lime, |)reeede(l by S('anii^ on all sur- 
facc\s. A J)il ol yreeii jn'pper and of onion an' likt'd by ^onu* 
a.s lla\^or. Noti' that by this proet'^s an inexpensive pic'ce 
of meat may be made- \ (ay savory and lender. 

Finding how the food of the people who lived in castles 
was prepared. 1 lu' s(ud\ ol nuMi (uts and \\<iys to cook 
meat will b(' mori' intcaa^stiny be ('ontiMsi if ilu' Wiivs of 
{'ooking it dillenait Irom onrs an' noti'd. Re.id tlii' descrip- 
tion in Scott’s IviUihoc of tlu' meat at the c.istk' of (k'dric 
th(' Saxon, the ni.ulit tint W amba, ( iiirtli. IsaaiMlu' K.ilmer, 
and othc'i's liastc'iK'd there Ix'lon* the stoim. \otc the 
(\moiinl ol nu'<it served and the yreat v.naetv, but not(' tlu' 
absemv' ol ainnh'scaaption ol tlw'wav in whi(h it vv as sia v c'd. 
At that liiiK' th('re vv<is a lack of th<' savoi-y in ('ookiny. 
k'ind out what vou can about the scanaty and conse(|ii(‘nt 
Viihiv ot peppercorns. 1'hev' often wi'ii' mentioned as i)art 
ol the price thi' coiKjuen'd wen' Iw'ld to p.iv, just as il these' 
peppe'n'orns were ran* je'weK. In some' ol the historie's 
vvhie'h iiH'ntion tlu' c'auses which led to the discoveiy and 
(‘xploration of tiu' New World, it is said that people' we're in- 
tere. steal in lindintt ,i Wtiy te) the' kkist be'eaiise' ot the' storie's 
Alarce) Pe)Ie> and e»the'r trave'k'is teeld of ihe* we)nele'rful te'X- 
tile's anel spiex's which canu' fn)m the* elist<int lAist. 'I'he-n, 
fex), many men returne'el freem the* ( 'riraiele's in e e)imtri('s 
wlu're fe)e)ds we're save)ry te) a ele'gre'e' iinkne)v\n to thi'ir native 
land. Se‘(^ what ye)U e-an finel e)f llu' hisle)ry e)f spie'es anel 
I)ej)})er. ^A)ur elrugvtist may be able' tee siiitye'sl soiiia'e's e)f 
informatie)!!. I'h’nel he)vv the fe)e)el was e'ooke'el anel se'rva'd, 
anel nore }k)W miie'h meeia' cheeice' in v.irie'ly anel llavor oiir 
fooels an'. Ne)te alse) the lmi)n)ve‘nie*nts we* have* made in 
('e)e)king elev ices anel nie'the)els. 

Desirable outcomes in Grade V. loom this work the 
teadier may expect : 
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1. Ratlicr clear understanding of the development of 
the flour mill. 

2. Some understanding of how wheat Hour differs from 
other flours. 

3. Some understanding of the yeast jdant. 

4. A rather clear idea of what is meant by lightening 
doughs and l),itt(‘rs. 

5. Some understanding of what bacteria do. 

6. Intelligence about tin* [)rocess ot sterilization ncces- 
vSary in canning fruit ,ind vegetables. 

7. An intiM'est in the ('old-pack |)rocess of canning, 

(S. Some api)reciation of the |)rocess of tadrigeration. 

9. Knowledge of some of the great variety of meat 
I)roducts. 

10. Knowledge of the essentials in soap-m. iking. 

11. A beginning f)f a knowhalge of meal cuts. 

12. A little insight into the fact that saxoriness in meat 
is due not only to the price but to the way it is cooked, 

13. Some ap|)reciation of the lu.xurx' in varietx' <in(l saxori- 
ness of foods which \\( (aiioy as ('ompared with xvhat even 
princes h.id in tin* Middk' Ages, 


('.RADE VI 

The work of this year should include organizing and 
summarizing the work of the previous grades so that the 
children will leave the elementary school with intelligence 
about food problems and how' to meet them. 

Learning how to plan a meal. Each sixth-grade child 
should be taught how to [ilau each meal of the day so that 
the total will be approximately right in amount and kind. 
This will necessitate knowing what th(' total amount of 
food should be. 'Fhere are age-w(‘ight tables gi\ en in stand- 
ard books on dietaries. From these the children should 
learn to estimate quickly how many calories they need a day. 
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Profossor ShmiiaiU (luotes standards arri\od at ])y other 
in\ estii^at()rh for apj)orlioniiig the foods thus : proltMiis 15^ 
to 18%, fats 7% to 11%, and ('arhohydrates 70% to 74^^^ 
Professor Rose’ reeenth' has recommended tlu'se propor- 
tions in terms of calories : 


VV^etahK-h and fruits ^ to ^ 

Fats s to G 

Sugars s I" ri 

Meats, fish, ( liecso, ei^j^s J 

Milk ... 1 

('creal foods . . ... . . . J to J 


The s(‘('ond column indical('s the proportions for the most 
lUilritioiis dic't at the lowc'st cost, ( hildren should know 
that tlu'y need from oiu' to (wo ('ni)s <1 da\ ol ('oarsi', h'afy 
\'('i'etal)l(‘s. .\nd each ne('ds to know how' to eslimatt' cal- 
ories in food portions, 

Numuer or G\i,orii's pi.r Pocvd or Wi'.K.nr'^ 


I Required for (howuh^ (liildren per Jhiy 


Aci. 

Cmork 

\(.I 

C\UtHJL'i 

Sixth >i'ar 

M oS 

lde\eiidi \ e.ir 

28 -32 

Seventh \'ear 


I'welllli \ear 

2S-32 

laghtli \ear 

.F>- 4 .S 

d'liirlei'ntli \ear 

25 Y) 

Ninth >(Mr 


I'Oiirtecnlli yi‘ar 

20-25 

Ti'iith year 

2S .32 

I'll leentli \'ear 

20-25 


2 Required for .hlulh per Hour 


When, sleeping 0.42 ('alorie 

When sitting at rest o t)5 


* Sherman, Henry C — Cluntintry of Foo(hiin(l Xulritiou, p 302. Maemillan. 
2 Rose, Mrs M.ary S — Mo-leni [’ris( illa, V..I 37, Vo ii, .'Vpnl, 1923, p. 22 
M^'rom tables in Willani and (hlkii — Diclctirs for High Schools, i)p. 35 
and 39. 
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Wlu'ii eniia^cd in liglit musriil.ir cxcMcisc* . . i.io Ualories 

When ill .u'livc iniisciilar cxrrcisc . r.cjo “ 

WIkmi cnL;,ij^('(l in scvi'in inusriilar nxcrcise . 3 00 “ 

Learning to know loo-calorie portions. It is easy to ho- 
cogie familiar with th(‘ mimlu'r ol ( alorii's in a gi\ (‘n quantity 
of ('acli ol tho ('oninion foods, W'itli this knowlodgc' .ind tho 
knowledge' of what lood priiu'ipk's are contaiiu'd in each food, 
tho ohild soon ran k'arn to plan his meals with some degree 
of judgment as to what to eat. 

loo-CALoRn-: Pokiions oh SoMi-; ('ommox F'oods as Pur- 
( IIASIU) FRO.U im: SlORKS^ 

I. (/rain prodinls 

Bo'ad, hrown- i ^li(<', / iiuh X 3 inches in diaincter 
Bread, graham - sliers, inch X 2 inches X iiielu's 
Bread, while - 2 slices. 2' inches X 2^ indies X { iiu'h 
( drnmeal tahlc'^pooii'^ 

Urac'kers, grah.im - 2 erac kc'is 
( rac'kc'rs, scnla - U erac kc-rs 
t irapeniUs - - ] lahlesjKHins 
IMae.ironi - | c up 
(.).its, rollc'd ’ cup 

Rice - - tahic'spoons 
Shreddc‘d whc-al - l hiscaiit 

Zw’ic'h.ic'k - - 1 , piec'es, ^^1 inc lu's X ] inc'h X l] inelu's 

II. Fruit's 

Af)j)lc's I large .ij)|)le 
Ban.ui.is - 1 large' h.in.ina 

Blaeklu-rries - ' euj) or 50 hlaekherries ' 

(Vanherries - 2 cups 
Dates -4' dales 
Figs — T 2 large figs 

’ Coinpilal from Willaid and Callctt — - Dietetics for 1 Ii?Ji Schooh, pje ic)-25. 
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Grape juia — cup 
Oranges — i large orange 
Prunes — ■ 4 medium-sized prunes 
Raisins — \ cup 

III. Vegetables 
As[)aragus — 20 stalks 

Beans, dried lima - 2 tahlespoons 
Beans, string — 2 \ ('ups, cut in pieces 
Beans, dried white- 2 lahle^poons 
Caf)l)age -- 5 cui)s shredded 
(Cauliflower — I small head 
('eh'ry — 4 cups, ('Ut in pic('es 
('orn on ('oh — 2 (virs, t) inches long 
L(*ttu('e — 2 larg(‘ heads 
IVas — f cup 

Potatoes, sW(H‘t — l’ iiK'dium size 
Pof<it(jes, whit(‘ — I medium si/e 
Radishes - 36 radi^lies 
Tomatoes, fresh -2 or 3 medium size 
d’oniatoes, canned — l cups 

IV. Dairy products and fats 
Butter “• I scant tal)les|)oon 
('heese, American — l J-iiuh cube 
("ream, thin — ] ciij) 

("ream, thick — i j tahlesj)oons 

("ream, whipju'd 2 (ablespooiis 

Egg, in shell — eggs 

Egg, white — 7 whites 

F^gg, yolk — 2 yolks 

Milk, whole — | cup 

Olive oil — I tablespoon 

V. Meats 

Beef, round, broiled — slice 4 inches X 3 inches X 
inches 
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Lanil) rhoj)s — t chop, 2 inches X 2 inches X } inch 
Pork, i>acon, fried — 4 to 5 small slices 
Oysters, raw -6 to 12 oysters, 5 cup 

VI. Nuts 

Almonds — 12 to F5 nuts 
Ikazilmits- 2 nuts 
PiMUiits - 20 to 24 (sinj^Ie) nuts 
Walnuts, haij^dish (S to 16 nuts 

VII. Sivccts 

('oco.i 4! t.d)I('spoons 

Honey - i t.d)lespoon 

Su^.ir, iLiramilaled - - 2 tablespoons 

Keeping a height and weight chart. Thv interest in (or- 
reet diet will be aceenliiatefl if a height and wc'ight ('hart is 
kept as suggesh'd in Grad(' 111 . It will j)ul hefoR' the 
children the inijFortaiu'e of (‘ating carefully as a nu'ans to 
health and growth. 

Summarizing the six food principles. Garhohydrates, 
fats, proteins, water, minerals, and vitnmines ha\e been in- 
cluded in sev'cral studic's throughout the grades, directly or 
indirectly. Soiik' ways of rc'cogni/ing them ha\'e been 
noted. It is imj)ortant that the j)res('nce of each of these 
in the common foods should lx* known, if thc're. Make a 
list of all the common foods and hnd out what each contains 
of these six principles, ('hart the findings to make them 
acces.sible. I'armers’ Bulletins, especially Nos. 142, 717, 
and 808, give these facts. Further aid can be secured 
from books on dietetics. 

This should result in a pretty clear summary of what each 
day’s meals should contain in food princi[)les and the foods 
from which to select and get these. 
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Learning the four types of flour mixtures. In ^pcakiiu; 
of Hour rnixtiiH's it is ('onvoniiMU to know the four tonus 
and tlicir mc'anings. 

1. Four l).Ut(‘r - oiu' ciij) of tlour to one oup of lifiuid 
pan rakes, fritters, |)opo\ers. 

2. Droj) battf'r two eiip^ of Hour to one eiii) of licjuid 
muffins, eake, }>:ems. 

3. Soft douiih ' three ('lips ol Hour to <Mie eui) of Ii(|ui(l - 
yeast bread, biseuits. 

4. Hard douLili - fouri'upsol Hour to one eui) of li([uid 
j)ie ('rust, eooki('s. 

Finding the several ways of lightening doughs and batters. 
Some work is indiealf'd in iina'f'ding gradf's, illustrating tlu* 
biologi('al nudbod — growing the y(‘ast plant wliieh gives off 
carbon dioxide' wdiie'b lightens the dough, d'he're* is alsei an 
illustration of the e'he'iuie'al tne'thod of mixing soda and an 
aciel, and thus proehie'iug <i gas. This mav' Ih' shown by 
mixing soela and le'inon juiee or sour milk in a bottle' e'losed 
with a cork e'ontainitig a glass tube' dise barging under the 
water in another ve'ssel. Watch for g<is bubbles. 

A third way is a physical way. Rolling the' dough anel 
fejkling air into it wall make it light through the' e'xt)ansion 
of the incle)se'el air. d'ake a small (|uantity of j^astry elough, 
made by rubbing shortening into elry Hour, salting, and 
adding colei waiter ene)Ugh to make a hard dough. Let it 
become colei. Then roll out thin anel smex)th. F'olel up, 
inclosing the ends .so that the air eannot e-.scape. Roll thin, 
tedel again. Repeat the [iroei'ss ag.iin anel again, being care- 
ful to put the elough where it will be-coine very cold after 
every few rejllings. Count the probable mindie'r of fejlds. 
Fut in a hot ovtii and bake* It will puff up so that you 
can see the many layers forced apart by the expanding 
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A fourth way is also a physical way. 1 1 is by beating the 
white's of eggs so that th('y iiu'losc' niiich air and carefully 
folding the (‘gg within th(' baiter. Baking this causes a light 
nii\tur(‘ b('caus(' of the expansion of the inclosed air. 

Considering economy in buying. Prices at stores. 

1. Bakers ( ocoa 4. Raisins - Sun Maid Seedless 

I lb. box . . .^t) 15 oz. jxick.ige .31 

5 lb. box . . .10 I J oz. package .05 

Save 14 Save 19 

2. Moiir - ( lold Me<lal 5. Peas -- Idag canned 

24' 11 ). sack . 1.26 I lb 4 oz. can . .28 

11 ). sac'k . . .25 n oz. can . . .20 

Save 40 Save 08 

3. Date's - - Dronic'dary 6. ('.rape juice 

10 oz. [)ackage .21 Quart bottle . .75 

2 1 ()/. p.ickage .10 ] j)int bottle . .15 

Save 19 Save 45 

Study these prict's. roinpari' with prices in loeail grocery 
stores. What suggestions do they give as to ineihod of 
buying? Do large and small (juantity packages of all foods 
show such discrepancy between the' two prices? 

Desirable outcomes in Grade VI. From tin's work the 
teacher may expect ; 

1. Ability to select foods relative to bodily needs so that 
the meals approximate a balanced diet. 

2. Knowledge of the common one-hundred-calorie por- 
tions. 

3. Knowledge of how to find how much one should 
eat. 

4. An interest in keei)ing height and weight up to 
standard. 

5. Knowledge of the food principles in the more common 
foods. 
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6. about Hour nii\(iir(‘ terni'^. 

7. An un(lci\^(andiui> of doii.^hs and battcMs 

8. Interest in economy in l)n>'in.i; food. 

niULKX.R.XPIlV 

HvLLand VVlisr. - ITonsehold Anthuictii. l.ippincott 

Chapter on foods contains imicli d(‘tai!ed inform. ition on 
\V(‘ights .ind mt'asiin's, diat.ir\’ priiuiples, lood \ allies, 
body riMiuinanents, and ('alorii' portions. 

('iiAMHi'.Hi.AiN, J. h\ Ifou' We Arc I'cd. M.icmill.in 

A ^(‘o^rapliii ,il re.uh'i describing product ion of \.irioiis 
('oniinon loods. ('an 1h‘ used b\ ( hildren ol tlu“ intc'i- 
medi.ite ynidi^s. 

('oou-;v and SpniiR. — noiiscliold Art\ for Home (Did Sdinol, 
\'ol. II. M.icmill.in. 

Helpful Oil ('are ol home, l.iimd('riny, (ookiny, serviin;, se- 
lection ol foods, .ind liospitalilx W’rilUai lor eleiiU'n- 
tary and junior hii^h school i>irls 
Kin xr: and ('ooi.t-.v. Food (Uid Ileolth M.icmill.in, 

('outains det.iiled inlorm.it ion 011 |)i ep.iration of mi'als, 
c.inniiyiL;, food v.ihies, meiiU", s.miialion, c.ilorie portions, 
and food ('osts. Suit.ibh' for use b\ childnai ol tlu' ujiper 
element. ir> .Ri'.eles 

Ro.sii:, Mary S. — Feedim^ the FiDinly M.K'inill.m 

Very detailed on food values .md (lietar\' n'lniiremiaits 
Sherman, PIivNrv ('. Chemistry of Food and Nutritioji. M.ic- 
millan. 

A source of lechnit.il inform.ition rel.itive to loods, diij;es- 
tion, and diel.iry st.indards. 

Willard and (iiLia';i 1 . - /.^/c/cZ/Vs /ar ///<;// S( hoots. M.icmill.in, 
A high .si'hool text helpful .is .1 ri'lerenci' lor le<ich(‘rs in learn- 
ing how to estimate diet.iries in terms ol ( .ilories 
Numerous bulletins issued by the Superintendent of Doi iimiMits, 
Washington, D. C Send for lists. 'Die Farmers’ Bulletins 
are especially valuable. 
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SiK'.c.KSTioNs FOR TUI*: Study of Clothing 

GRADF I 

Discussing mother’s work in providing us with clothing 
and caring for it. In discussing what is coiUrihiitcd to the 
family welfan', (he ('hildren find that one important thing 
mother does is to sec* that eac'h iiK'inherof the family has the 
clothing he should ha\'e and that it is kc'pt in order. In 
Grade I it is j)rofital)l(‘ to take time to discuss the \arious 
processes involved in the work of mothers, encouraging the 
children to tell, as they will, th(‘ way their mothers do these 
things. This e.\('hang(‘ of ideas (‘iilarges the child's notion of 
the work so that his id(‘as H'nd to hecouK' more geiKTalized, 
and he begins (he growth of the notion of interdependence. 
Dramatization helps to make this discussion more real. A 
still more erf('cli\e method is to take adwintage of the 
children’s natural int('rest in dolls and let the discussion 
center around their acti\ i(ies with these. 

Making dolls. It maybe ad\isabl(' to us(' real dolls, but 
in many schools it will be nec(‘ssary to make them. This can 
be done by shaping old stockings and stuffing them for the 
body, head, arms, and legs. Old rope, ra\'eled, can be used 
for hair, and faces can be painted to complete the dolls. 

Dressing the dolls. Just as mother provides her family 
with clothing, so the children should clothe their dolls. In 
this work the teacher .should ket‘p in mind some of the points 


22 
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mentioned in (di.ipter VI. 'The work must not he so difti- 
ciik and eomplicatc‘d as to discouraj^c'. It must not l)e so 
tine and tedious as to overtax youn^ e>es and lini’ers. 
There must l)e enoui^h following of industrial [)roeesses to 
satisfy re(|uirenu‘nts of form and uscx 

Soft llanrK'l is easy to sew'. It does not fray readily and 
so does not lU'i'd hemminy. Frocun' an assortment of many 
colors. This forces the (dnldriMi to make choice's as tot'olor 
('oml)inations for the ('ostuunx which easily may iiu'hid(‘ 
dress, cape, and cap. This yix’cs occasion for discussiiiL; colors 
and their comhina- 
tions as ilhistrati'd 
in their own ('loth(‘s 
and ma>' simah* to 
dewloj) an intm'est 
in this important 
(‘lenient in dress. 

Making the dress. 

'r h e “ k i m o n o ” 
dress is best snit(‘d 
to the possibiliti(‘s 
of littl(‘ children betxuisi' it calls lor but two sc'ams to fie 
sew'ed and it is (nit in oiu* piire. A |)att(‘rn should first be 
made to insure lit ting the doll and lo te.ich planning before 



cutting. Two m(‘asur(‘ments, using a tape mcxisure, are 
needed — (i) the length from tlu' shoulder to the bottom of 
the desired dre.ss, and (2) the h'ligth from th(‘ Iowxt edge 
of (")iie sl(‘ev(‘ across th(* shoiikkn's to liu' lower e(Ig(‘ of the 
other skxwc — the line ah in Fig. 6. With these measurements 
a drawnng should be made of th(‘ patt(‘rn. When it is cut it 
should b(‘ fitted to the doll. When nnidy it should be pinned 
to the cloth. The edge, rej)r('senting the sleeve, — shoulder- 
sleeve line — should be pinned along the fold of the 



124 


INDUSTRIAL ARTS 


clotli. To facilitate slipping over the head, a slit may be 
cut down the front. The sewing is along the two lines cd 
^ and ef. Ribbons may 

® be sewed at g and h 

for ties. 

Making the cape. 

The cape is easily 
made by cutting a 
half circle or a circle, 
according to the full- 
ness desired, and cut- 
ting out the smaller 
circle for the neck. 
See Fig. 7. The 
length of th(' cape is 
the k'ligth (z/?. A pat- 
tern should lirsl be 

, , cut. 'Lo draw the 

ri(. 7 PuttciTi fot the 1 )()]! s C ape . , . , 

circi(“, a circle marker 
may bt' made of strips of stiff maniia j)aj)(T by the children. 
In Id’g. (S, a is the hole for tlu' pencil, and b indicates pinhoh's, 
the pin being inserted in the hoh* th(‘ desired distance from a. 
Pieces of riltbon may be sewe<l at b and c for ties. 

Making the cap. Using the circle marker, draw a half 
circle as in I'ig. 9. d'he straight line ab should be long 


Fi(.. (S. Pattern for a (arclo Marker 


enough to reach from the neck below the car, over the doll’s 
head, to the same place on the other side of the doll’s head. 
The dotted line ab represents the gathering thread. Ties 
may be attached at a and b. 
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of the children’s own clothes in terms of what mother does 
in providing the i»arments. This will come largely through 
exchange of ideas and comparison of what is done for the 
dolls with what is done by mother. This will include ques- 
tions of choice of color, choice of material, style of gar- 
ments, care of the garments, and rei)air and cleaning of 
garments, d ht' dis(iission of materials will call attention 
to cotton, silk, and wool. Probably linc'n will not need 
mentioning. Th<‘ source of these from th(‘ i)lant, the worm, 
and the she(‘p will naturally come in. I'he apin'opriateness 
of these materials to \’arious uses wiW need consideration. 
Silk and wool ar(‘ moo* expensive and less easily ('leaned. 
Silk is least durable, but most at tract i\ e for special (X'casions. 
Silk is sleek and shininKuy ; w(.)ol rough but soft and warm ; 
cotton durable and clu'aiK'st. Wlu'ii and where each should 
be used may be topic's of discussion. 

Washing the clothes and household textiles. The work 
from hen^ will naturally turn to the making of a doll house as 
suggested in Chaj)ter IX on Sladter, and this in turn will (\all 
for curtains, bcxlding, tablecloth, and napkins. Then nat- 
urally will come tcxi i)arti(‘s, wdiich may be an outgrow^th 
of the mid-morning lunch(.*on. S(‘e Chapter VI 1 on Foods. 

In course of time some of these situations w'ill call for 
washing the household textiles or some doll clothes. This 
will naturally lead to discussions of how mother wxishes 
clothes and how .she keeps clean those that cannot be 
washed. The process should be understood, to a degree, as 
the children engage in w'ashing thc'ir dolls’ things. This 
may include the reasons for using soaj), rubbing, using w^arm 
water and clear rinse w^ater, and the reasons for hanging 
the clothes in the air and sunlight. The action of soaj), warm 
water, clear rinse water, sunlight, and air should be made 
plain. 



SUGGESTIONS FOR THE STUDY OF ('IX)THING 127 


•Other desirable activities. 1. Making rollcclions of 
samples of cotton, woolen, and silk pitves. 

2. Cutting out i)ictur(‘s of (“hildrcn’s dn‘ss('s, coats, hats, 
shoes, capes, and gloves and inonnting and labeling them. 

3. Cutting out, mounting, and labeling pictuo's showing 
the processc's of washing clothes and tlu' materials and 
equipment us('d. 

4. Making lists of the children’s clothing. 

Desirable outcomes in Grade I. I'roni this work the 
teacher should C‘Xj)ect : 

1. A beginning of the idea of iiilerdependeiK e. 

2. A largerappreciationof niotlu'r’sw 01 k in caring for them. 

3. Some little intere'-.t in color choices and combinations. 

4. SoiiK' attention to the sh.ijies into which materials 
arc cut for garments. 

5. Ability to cait (drcles and h.ilf circles. 

6. Sonu' knowledge (jf thescaircc of (olfon, wool, and silk. 

7. Some slight ability in discriminating cotton, wool, 
and silk by feeling. 

8. A little judgment as to wIumi cotton, wm)o 1, and silk 
arc aiipropriate. 

9. Some understanding of the pro(\:ss of w<ishing clothes. 


GRADi: II 

Finding where the clothes come from. 1 he second grade 
should continue the notion ot interde()end(‘nc(‘ as si'cn in 
family life by extending it to the community and more re- 
mote connections. Giu' element to considiT is the source 
of the clothing. In the fall children’s attention is somewhat 
occupied with the new clothes being jiroxided for school 
use and for winter demands. Now' is tlu? time to raise 
ciuestions as to where mothers get the clothes. Fvxchange 
of experiences and comparison of itleas soon bring the store 
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to their attention. A trip to the store will naturally fol- 
low. Preparatory to the trip, the children should decide 
what they want to look for that they may he wise in their 
looking and (|uestionin.e:. 1'his plan will include lists of gar- 
ments and materials for garments, and perhaps prices. A 
letter may well he written hy the children to the merchant 
asking permission to come. If the purpose of the trip is 



Fi(i 1 1 A Second (iiade idry Goods Store 


made known to him hy the teacher, he will he able to show 
the children how things are arranged on the shelves, how 
the prices are marked, how the materials are mt'asured, how 
they come to the store in boxes and cairtons, and hhw they 
are labeled. 'Phis will lead to the fact that the merchant 
gets the clothing from someone more distant. 

Making charts showing what the store does for us. The 
discussion of the trip will, of course, include writing letters 






and labels used by the merchant ur die factories dial sujiply 
the merchant. 

Findihg out the sources of the materials used in making 
our clothing. In the first grade the children gained a slight 
acquaintance with the sources of cotton, silky and wool. 
The interest aroused by the trif) to tlu‘ store may raise (|ues- 
tions calling for mon* in\a‘stigation. 
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L'^o 

Letters may he written to children in some cotton section 
asking for an exchange of experiences and illuslrative ma- 
terials. This will undouhtedly bring pictures of the cotton 
fields, cotton picking, and cotton iilants. It may bring 
some cotton bolls on the stalk. 

Separating the cotton seeds from the fiber. If cotton 
bolls are secured, the ('hildren will certainly enjoy trying to 
seiiarate the cotton liber from the sec'd. It may be well to 
try keeping account of the time list'd in this and weighing the 
total results of tht' efforts of tlu' class. At the time of the 
invention of the cotton gin, '' a man could, by hand-picking, 
clean only about a pound of cotton a day. 1'he cotton gin 
cleaned as much in a day as had taki'ii the hand picker a 
year to accomplish.”* 

In this handling of cotton the attention should be called to 
the length and curl of the fiber. An ('xhibit of cotton from 
field to finished jiroducts may bc' borrowed for one week 
by writing to the Wamsutta Mills of Ni'w Bedford, Mas- 
sachusetts. 

Growing some cotton plants. If tlu' climate' or school- 
room conditions are fa\ orable, it may be well to I'licourage the 
children to jilant some of the seeds to see if cotton bolls can 
be raised. hA i'ii though good bolls cannot be obtained, the 
effort will serve to make the ('otton plant more ri'al. 

Finding how wool is made into cloth. T\u' sheep is 
attractive to children. 1'here are many stories about sheep 
and shepherds. Artiste have delighted in {lainting sheep, 
and copies of their pictures are easily obtained, d'he life 
of the shepherd and his tender care of thi'shi'ep will appeal to 
the children. The accounts of washing and shearing sheep 
are full of action and will interest children. When the 
story proceeds to the later processes of making wool, the 

* Earle, Alice Mor^', - Home Life in Colonial Days, p. 208. Macmillan. 
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cliildiTn will need somelhinjj^ tanj^ihle lo follow. Some 
teachers have found it (luite worth whili‘ to i;i‘t a small 
quantity of wool just as it is sheared from tin* sluH'p’s hack. 
Let the children wash it in w^arm soapy water and them rinse 
it. Part of it can he dyed some hrit*ht color. After it is 
dry, card it. A pair of cards can he borrowed from sonu'one 



Fl(. 13 Slicc]> Shranii^; 


in the community or can Ix' houi^ht from L. W. AWitson and 
Company, Leicester, Alassachusel ts. 1 h(‘ process of carding; 
is quite easily learned. .See ])ag;e i y), C irade III. A li t tie j^trac- 
tice will give one sufiicient ability. Perhaps some oik' in the 
community can show the children how' it is done. 1 he chil- 
dren can card some slivers, for m) the rolls of IiIkt coming fnan 
the cards arc called. They can tw'ist t hese into coarse thr(‘ad 
by rolling along the leg, at the same time stretching the sliver. 
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A frame ran he slrunt^ with cotton thread for warp and these 
woolen threads woven in, thus making a rug for the doll 
house. In this way the children follow the process from liber 
to fabric. They should be shown [)ictures of women sj^in- 
ning with wheels and of modern textile spinning machin- 
ery, so that they will not think thn'ad is now^ made by roll- 
ing it on the leg. See logs. 56, 57, and 256. 
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Finding the characteristics of the silk fiber. In this con- 
sidcTationof llu' source' of textile materials, the children may 
have learned that silk is spun by the silkworm. Some 
teachers ha\'e bee'ii able to buy some cocoons from a silk 
factory. 1 f some* can be j^iroenired, one or two may b(^ soaked 
in hot wxater and the children may then try to pull out the 
long, tender fiber. Some silk ravelings of satin or good ribbon 
may be examined to compare the fillers from the cocoon with 
those found in the ribbon. Experience of this sort is help- 
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fill in teaching an a{)priTi.ili()ii of (Ik* ddirary of silk and 
qualities of the fibers. 

Finding the characteristics of linen fibers. If possible, 
secure a few stalks of the flax plant. Soak tlu'iii for three 
weeks and then dry. ('arefull>' break all th(‘ woody and 
pithy structure and nanove from the fibers. Note the 
lenyOh of these 
fibers, their sti'enyth 
and s trails h t ni'ss. 

Secure some raviT 
ini^s from a new- 
linen tabh'cloth and 
compare with the* 
fiber from tin* stalk. 

Comparing the 
four fibers. d'he 
children will now' 
be able to compare* 
the four comn on 
fibers as to kaigth, 
strength, straight- 
ness, smoothness 
or sleekness, and 
luster. If they are 
then burned, it will be found that the silk and wool leave 
a crust and burn with an odor like that of burning feathi-rs. 
1 he cotton and linen burn so as to le,i\(' stubby ('harred ends. 
Breaking threads of thi* four will show' diffi'rences in strength. 
Silk an^l linen are found to make \ ('ry strong threails. When 
broken, differences will be found at the ends. Wool and 
cotton leave fuzzy or curly ends when broken. The wool 
stretches much when being brokc'ii. Untwist a thread of 
each of the four fibers and note tin* differences. 
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Making lists showing the uses of the four fibers. The 

rhildrcn may become so interested in these fiber differences 
and their ap})lications to cloth as to find it worth while to 
list the uses of c'ach. These lists could be made into charts 
illustrated by pictures (ail from magazines. 

Making table linens and keeping the pieces clean. This 
discussion of the uses ol linen will sugg(‘st the making of a 



lunch cloth and napkins. In some schools wIktc a table is 
available a group of four children may be appoin ted each week 
to be the housekeepers, having as theirs the privilege of 
eating luncheon at this table. This provides a reason for 
making a lunch cloth and na[)kins and presents the problem 
of laundering them. Washing, bleaching, and ironing these 
gives basis for discussing why tabic linen should be white 
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and how it can he kept vSo. T ho work of soap, siiiih\;hl, and 
bluing in keeping these clean and white should be brought out. 

Learning how to repair clothes and care for them, d'he 
trip to the store and (]U(‘stions al)out prices will siiggi'st 
the need of care in m.iking clotlu's last. ( hildn'U ('an U'arn 
how to seW' on buttons and why garnu'iits should not b(' worn 
wathout buttons — ('('onoinic', aesthetic', and ethical n'asons, 
I hey can learn that knitted goods should ha\(' the runs ” 
stopp('d iinuK'diately. lVrhai)s an old sto('king can lu' us('d 
to let th(‘ childn'U see how^ easily a hok' " runs.” d'hey 
can see how^ each loop nTaisc's tli(‘ itrcTeding one. hAperi- 
menting with an old garment worn thin in places will show 
howMiiuch more easily it is repaired before' a big hok* iTsults 
than afterward. All ot this should eiifon'i* the* id(.‘a that 
garments with holes in them should be repain'd before' they 
are worn. 

Furth(T discussion of can* of ('lothes should ('mphasize the 
importance of hanging clothc'S uj) n(*<itl\’, airing them often, 
washing them iH'fon* the^^an* badly soiled, <ind k(V])ing them 
in drawers carefully folded, or in clos(*ts so arranged that they 
can easily be found. 

Knitting. TIk* discussion of ” runs ” in knitti'd goods may 
be reeiifon'ed by some sj)ool knitting or sonu* knitting on 
needles, Doll sto('kings can lx* knitted by the* spool proc'ess 
l)y boring a hole of tin* right si/a* in <i block of wood, i)ntting 
brads around the hole, and using (Ik* bku'k as thi* ” sj)ool.” 
A little spool knitting or a littk* iK'C'dle knitting will teach 
the characteristics of knittt'd fabrics. M uch is not adx isable, 
as it soDn loses the clement of ” finding out somc'thing,” or 
learning. 

Finding how the first clothing may have been made. The 
use in this grade of the primitive lih* material furnishes a 
contrast wath present-day conditions. 1'he stories as told 
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l)\' Miss Do]))) (scc‘ ()2) h(‘lp to make vivacl tho problems 
of primitixe peoj)l('. 'The most fimdamental of their needs 
an' for food, elotliiii}.',, and sheitt'r. d1ie consideration of 
how thes(' jU'oph' j)rovid('d clothinii brings iij) (juestions as to 
materials iisc'd and methods of fashioning garments. The 
skins ot animals \v('re used first. 'I'Ik' nec'd for beltt'r coxer- 
in^ l('d to iIk' making ol holes and the ku'ing of two skins 
toi^ether. Se(' tlu' account by Miss Dopp, tc'lling of the 
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boginninins of iK'C'dh's and s('w ini4 in The Early Cave Men, 
pai^es 5(S 60. 

Drying a skin. TIk' children will be interested in drying 
a skin. A j)ieceof calfskin, or cowhide, ora rabbit skin, or 
moleskin maybe used. Stn'tch on a board. Rc'inove pieces 
of membrane or flesh attached. Rub with salt and hang up 
to dry. Sometimes a mixture of salt and alum is used. 
When dry, scrape and rub until soft. The skin may be made 
into a garment for a doll. The moleskin makes a good 
purse. 
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Desirable outcomes in Grade II. I-'mni this work the 
teacher .should expect : 

1. A larj^tM' notion of intia'di'pi'iuli'nci'. 

2. Sonic idea of ( 1 k' hiisinc^s ol the dry yoods nicri'lianl. 

3. Some id(M ot pl.iee-. wlieia* elollies art* sold. 

4. Ability to discrimin.ite (lu“ lour textih' fabric's widi 
some siK'cess. 

5. A better ajijirc'c ianon of clean table linen 

(). An underst.indini* of wli\ .yarnu-nts should not be 
worn with holes in them. 

7. Knowlc'dge of the* knittiiyy stitc h. 

8. An understandin.y of wh> hok-s in knittc'd fabrics 
“run” and what to clo w'lu'ii “runs” cjccur. 

<9. Ability to sew' on but tons 

10. An inlc'i'c'st in c'arini; for c lothes 

11. Some' notion of tlic' beyiuiu’ncs of ( lothc's and sewing. 

12. An understanding of how a skin is dried. 

C'.KADH 111 

Learning how to care for our woolen garments. Sweaters 
and woolen stockings arc' in evidcaice in thc' fall as c'old days 
fiegin to come. Some \c‘ry profit, iblc* work may n'stilt 
from bc’ginning whem intc'rc'st in these' garmc'nts is ac'tixc', 
('.specially if thc'se are nc'w woolc'ii g.irments bc'ing worn to 
school, d'his work may Ic'ad into nian\' intc'rc'siing (pu's- 
tions of worth. 

Finding how woolen garments differ from cotton, silk, and 
linen garments. Comparison of gaimenis of various ma- 
terials may lead to noting the “woolly” leeding, protruding 
hairs, Itiosc weave, and iiorous ciimlily as ('ommon cdiar- 
acteristics. Some may know the excellent absorbent (piality 
and the value' of this as a protection ,igainst taking colei 
when becoming overheated. This explains the use of vveiol 
by athletes. Comparison of woolen garments with gar- 
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ments of other materials will quickly show the absence of 
these characteristics in the latter. 

Examining wool to learn its nature. If j)()ssible, secure a 
sh(‘('pskin with the wool (ui it. If this cannot l)e done, get 
some wool as sheared from the sheep. It will need washing 
before it can be used. 

Learning how to wash wool. I n planning to wash the wool , 
children will make diften'ut proposals as to method, d'o 
decide the right method, they will need to know the peculiar 
structure of the wool fiber. If possible, borrow a compound 
micr()sco|.)e and make a mount of a wool fiber for the children 
to see. Or a good drawing may l)e put on the blackboard. 
Books on textiles usually contain good pictures of the wool 
fiber as seen under tlu* microscope. See Fig. 52. Note that 
the fiber is in segments. Each segment Is surmounted by 
sharp [)rotruding hooks. It will n^adily be seen that in a 
garment of wool these hooks will be protruding in ^'arious 
directions. Rubbing soap on the garment in washing It, or 
rubbing the garment on a board, will tend to interlock the 
hooks and make the fabric become compadc'd, matted, 
felted. Examine a piece of felt and notice how closely the 
fibers are compacted. 

When a woolen fabric is put in very hot wxiter the segments 
are wa^akened so that they slip farther within each other, thus 
shrinking the fiber. 'Fake tw^o squares of flannel of the same 
size. Wash one in lukew^arm water, the other in boiling hot 
water. When dry, compare the tw'o in size. 

The process of wxashing the w^ool must take account of these 
twx) facts: (i) rubbing felts the wt)o1 ; and (2) putting in 
water that is too hot shrinks it. 

Further handling of the wool will acquaint the children with 
the length of the fiber and its tendency to curl — tw^o elements 
to be considered in making a thread. Compare these fibers 
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from the sheepskin with the fibers to be obtained from un- 
twisting some yarn or raveling a woolen t(‘\til(\ that the 
children may see that cloth and yarn .irc' made of wool fib(‘rs. 

Making a thread of wool. 1 his examination of wool yarn 
and cloth will suggest to the children (heir trying to make' the 
wool into a thread, perhaps into a textile, d'his w ill involve 
carding the wool as the first step. 



iS Caniiii-^ W ixil 


Carding wool. SomeoiuM'n the ('omnumity may Ik‘ willing 
to lend a pair of cards, or a i)air may be found in a store 
handling woolen blankets, d'hiy may be bought of L. S. 
Watson^ and Company, la'icester, Massachusetts. Grder 
the Old WhittemoH' Patent No. () Wool Cards. 

Place a small handful ol the waslu'd wool on one of the 
cards. Hold this card in the left hand, n'sting the hand upon 
the knee. The card should be luTI so that the handle points 
away from the body and the wir(\s are up. Draw' th(‘ other 
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card over this toward tlie body s(‘\'eral times. This sepa- 
rates tlie twisted, knotb'd fibers as they came from the 
sheep’s back or as they were left from the wasliing. Jt will 
be found that part of the wool transfers to the right-hand 
card. In order to make the sliver, the wool must be re- 
turned to the other 
('ard. d'his can be 
done by drawing the 
card in the right 
hand back o\Tr the 
other card, having 
both handles point- 
ing away from the 
body, (’ontinue 
('crding. When tlie 
fibers aresufiiciently 
‘pa rated, make the 
slivTr by pushing the 
right card back over 
tiu' left card, keep- 
ing the cards with 
the handles point- 
ing away from each 
other, as in the origi- 
nal piasition. Shape 
the sliver by rolling 
the mass between th(‘ backs of the cards. This will make a 
fluffy roll as long as the cards, ready for spinning. 

Making the sliver into a thread. Th(‘ children will enjoy 
trying to twist a sliver into a thnml, stretching it as they 
twist, 'fry attaching a small weight to the end of the sliver 
as you twist . .A spindle can be improvised to use in trying to 
make thread. To make the spindle, attach a slender wooden 



IUg 19 Uhiti}.!: ;i Spindle tn Making a 'I'lirc. -1(1 
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rod, six to ten inrhes lon^, to .1 round wei.uiit platvd on oiu' 
end. On the other end eiit a noteli or attach a hook. I'Ik' 
latter liolds the spindle' in a x'crtical position whi'ii tlu' 
thread is attached. 

Weaving the threads, so made, into a fabric. lh)r tlu- 
satisfaction of carrying tlu' acti\ it\- to its cone liision it may 
he well to weave this thread into a hihric. I'or this a small 
stick frame may he used. Sev h'ig. 20. I s(' cotton twine 



Fl(. 20 Usinj^ a vSnn])lc Sink Loom 111 \Vca\m^' 
Note tlic use of tlu' rods to ktep ar.'u,ithl 


for warp. Let each child wea\'e his thre'ad into the warp. 
This will give a small rug of uiK've'u texture*, usahle in a doll 
house; or it may serve* me're'ly as an illustration of how a 
textile can he made. 

Comparing these hand methods with what can be found 
of colonial processes. Picture's and storie*s of household 
industries in colonial elays are e|uile eommon. It will he 
interesting to hring tetgether sue h pie tures and stories as earn 
be found of the colonial ways e)f making thread anel cloth. 
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I here may he peeple in the roniimmity having cards, 
spindles, Itxans, spinning wheels, or some homespun cloth. If 
there is a woman m the community who will spin for the 
children, a\isil to her home is well worth the time it will take. 

Comparing the processes with those of the Navajo Indians. 
1 he Indian woman carded her wool by much the same hand 



Fig. 21. An Indian Loom v^owin^ a Ruk' in tlu' Prot'css of Weavin^r 
Note the use of hoiMle device and shed rod. 


proces.s. She sometinK's twi.sted these slivers into threads by 
rolling the slivers along her thigh, stretching the wool as .she 
twisted It. She sometimes used a weighted sfiindle.' It was 
in her weaving that she showed ingi'iiuitv. Sometimes 
her loom consisted of a stick or pole. A pole’ was laid from 
one forked tree to another. The warp threads were looped 
around this and hung down the desired length, each being 
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weighted at its end. Or, the lower ends were atta( lied to a 
second stick. The weight of the stick sen ed tokei'p tlu'warp 
threads taut. At other times a stake was dri\en into the 
ground to which her loom, 
consisting of a forked stick, 
was attached. The other 
ends of the war[) threads 
were attac hed around the 
woman’s waist. 

The Indian woman’s in- 
genuity went farther in de- 
vising ways of expediting 
thc' weaving. 'The children 
will appreciate the tc'dium 
of t)icking up every other 
warp thread as the woof is 
put through. Ht'r heddle 
device may he understood 
hy tying a string to one end 
of a stick, passing it under 
the first warp thrcxid, loop- 
ing it over the stick, pass- 
ing it under the third 
thread, lcjo[)ing it over the 
stick, under the fifth, etc. 

Now gently pull up this 
stic'k. All the odd threads 
will be drawn ujy making a 
passagenVay under the odd 
threads and over the even 
threads. This passageway is c\allc*d a shed. Another stick 
may be so attac'hed to the (‘\(‘n threads, for the wcxi\ing 
process, first pull up the odd threads and throw the shuttle 
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ihroui^li ihc' ^h('(l ; llien pull iij) llu* c\Tn threuds and throw 
tlu' shuUl(' l)a('k ; and so on. In altat'hing the stjck to the 
warp thrrad.s, a.s iih()V(‘, rcincnilxT to allow several 

inches of space be- 

' ^ ''ily '' 

this on edee a shed 

^/ //'>( f/f/t oj Aa/unil //i\i(jri/ * 

F((. 23 AtiOjilm.iv Wcavni- Fiatiic was formed. 

Xdiu (.■ tiu' iwincd proLc-^ Making a loom 

with a heddle de- 
vice. 'This study of the looms devised by lli(‘ Indian woman 
may suggest to (he children (h(‘ possibility of making a 
loom whic h will meet the ^ame need. The loom shown in 
I'ig. 24 i^ ('asily made'. Tlu* two beams o\'er which the 
thrc'ad is drawn are adju.slable. Idie saw kerfs on these 
Ix'ams hold the warp ihrc'ads in prot)er place. The heddle 
(Icwice serves to make the two sheds needed for plain over- 


Xolur tlu' iwincd proec-.^ 
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aiKl-unclor weaving and also scrvi's as a halten to paOc the 
woof threads closely. It will henolrd that llu' lu-ddli' d('\ ice 
is made of narrow thin strips of wood. lUieh ol the ^.{'\'eral 





Fig. 27 A Hi'dclhi Made by an Indian 



Fig. 28. A Shuttle for Fn. 29. A Needle b^ed in 

VVeavinj; Weaviii}.^ a Pattern 


Weaving a rug. On this loom may be woven small rugs 
suitable for doll houses, or a “community rug” may be made 






Fig. 30. Rugs Made on Looms of the Types Shown in Figs. 20 and 24 
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for which each ciiild weaves a piece which is a definilc part 
of the total desif^^ii, th(‘ pieces being overcast together. After 
studying the design in Indian rugs, some attempt at woven 
design may be made, d'he pattern is first woven in with a 
needle and then the background is woven around it. For 
a firm texture it is well to interlock the background and 
pattern where th(‘y mei't, as shown in Fig. 31. 



a l\itlcrn 


Finding how the wool is dyed. The consideration of the 
Indian woman’s work will in all i)robability arouse an interest 
in Indian blankets. .Some should be e.xamined by the class, 
if possible. In doing this the children will begin to note the 
characteristic Indian colors. Then call their attention to the 
colors in colonial bedspreads and rag carpets. A different 
set of colors seems to be the type. This may arouse (luestions 
as to how the wool is dy(‘d. Guide this interest into an at- 
tem[)( to find some materials in the environment which the 
children can experiment with for dyeing some of their wool. 
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In the fall, walnut hark is a coniniunly axail.ihh' inaU'rial. 
The bark of red oak and hicbay shadi's of yellow 

and brown. 1 he llower of i^oldenrod, ])i\‘sst‘d, ) i('lds a jiiica' 
whieh, when mixed with indii>o and alum, t^ixes ^^reen. 
Pokel)erry boiled with alum produei's erimson. d'he juiec' 
of the iris }X‘taks ^ives a bri.^ht purple*. Sassafras bark or 
the root of the barberry xx ill yie'ld >{‘Ilow or orange*, as x\ill 
the flowers and leaxc's of balsam. Iron rust xx ill ^ixe* a tan 
color. Other thini^s may be found axailabh* for dyc'iiiL!:. 



Fig 32 Showinj^ Mcthoi] i>f Makinj; llit Im inj^r on (In- Kill's iii 30 


Uomjxtre the dilficulty of the* colonial and I ndian xxomcm 
with the i)res(‘nt-day methods in see'urins^ dye materials. 

The Pociimtur floiiscuifc, u Guidr to Domcslic Cookery as 
It Is Practiced in the Cojiaccticnt l'a//cy, xxtis j)ublislu‘d at 
i-)eerheld, Alassae'huse'tts, in 1805. I la* folloxxin^ directions 
are tak^n from the booklet, pag(*s 54 50 : 

‘‘ Straxv Color. Steep saffron in an i-arthen dish and set 
xvith alum. 

“ Bird of Paradise Color. Ste(*p the* dry outside skin of 


onions. 
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“ Rose Color. Steep balsam blossoms in water and 
sot with alum. Darken the shade to red with a (lecoction 
of logwood. 

“ Madder Red. Dissolve three onnees alum, one ounce 
cream of tartar. Boil cloth in this (wo hours, then rinse in 
cold water. Dissolve eight ounces of madrh'r in clear warm 
water. Heat it scalding hot. Pul in the cloth and keep 
stirring all the time for an hour. Wash in strong suds. It 
makes the color brighter to add to th(‘ dy(', aftt'r (he cloth is 
taken out, a i)inl of clear lime wa((T, then return (he ('loth 
and stir for ten minutes, not boil. 

“Royal Purple. Soak logwood chips until (he sln'iigth is 
out; then add alum, a teasi)oonful to a (}uar( of the liciuor. 
If this is not l.)right enough, use more alum. When the dye 
is exhausted, it will ('olor a hue lilac. 

“ Brown. Boil butternuts. Se( with alum. 

“ Black. B(jil logwood in vinc'gar in an iron kettle, one 
pound of logwood to a pailful of water. Add a litth^ ('op[)eras 
to set the cok)r. Souk* people say logwood dy(‘ always fades, 
but it is much used.” 

Finding how to recognize wool by the burning test. In 

addition to knowing its length, curl, and woolimxss, th(‘ 
children can become better aware of its animal characteristics 
by burning. Burn a piece of wool as it comes from the tleec'c 
and a piece of woolen cloth. Then burn some feathers. The 
children will quickly recognize (hat both give off the “ burnt 
feathers ” odor. Burning a piece of Uhina silk gives the same 
result. Try some cotton and linen pieces and note the differ- 
ence. The animal products give off a “ burnt Lathers odor. 

Finding how to protect wool from moths. The st udy of the 
woolen fiber should include considering its protection from 
moths.. Find the different ways used to keep moths off, 
including the use of cedar chests, moth-proof l)ags, camphor, 




Fig. 33. Illustrating DilTereiit Kinds of Looms and Patterns in Weaving 





Couucsy American Muecum of.Saturai llUlory courier y AmerUanMurcum of .Xaiural History 

Fig. 34. Indian Designs Fig. 35. Indian Designs 
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moth balls, pepper, anrl tobacco. Find when moths are most 
active. Teach the recognition of the moth miller. 

Collecting samples of various kinds of woolen fabrics. 
Interest may become such that it will be profitable' to ('ollee t 
samples of as many 

different woolen fab- .. 

rics as possible. At- 
tempt to sort th(' 
samples accord ini^ to 
the kind of desi,i;n. 

Soon plaids, checks, 
stripes, mixture's, 
plain colors, and di- 
agonals will become 
apparent. Let the 
children (examine 
these to see if they 
can determine how 
the design is pro- 
duced. Raveling the 
edge may be an aid in 
finding this out. An' 
any pieces found 
where the design is 
stamped on ? Kx- 
amine the Indian 
and colonial textiles 
which have been 



loo 30. 


Hl.mktl llliotratinj^ Mu 
of iXsigii 


brought in to sec how their designs are made. It will be 
found that in almost all cUvSes tlu* design is made in woolen 
cloth by means of some weaving (h'vice. 

Studying the designs made by the Indian woman. When 
examining the design of the Indian blankc'ts, the children’s 




(’nuTtrsu Ameriain Museum of Nolmnl History 

Beaded Bells Made l)y tJie Merioineiii and Other Tribes of tlie Great 
Lakes Reeiuu 
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ntU'nli(jn will he nitractcd to the eharacteristic patterns. 
I'he same will Le noted on the blank('(s and pottery. In 
Jennie Hall’s Weavers and Other Workers, page 93, is a 
simple account of what some of the more common designs 
may mean. Much of the material in this book will be found 
very helpful throughout this study of wool. 



('ourtisy Anurunn Mui,ium tif Natural IIt\turg 


Fig 39 llopi B.i.skets lllublratinj^ Designs 

Emphasizing the importance of darning holes in knitted 
garments. The study of woolen garments would not be 
complete without taking up again the question of the care 
of knitted garments and learning how to mend a hole so as 
to prevent “ runs.” An old knitted garment of coarse 
texture may be used to examine .some runs to see just what 
happc'ns. Reference should be made to the knitting process 
of making loop within loop. This will help the children to 







Fig. 41. Dakota Indian in Sioux Fk.. 42 Indian Woman of New 

1 )rc,s.s Mexico m Apaclic yres^ 


Finding what uses were made of skins. Thr consiclt'ration 
of Indian proce.sscs in making clothing will ct'rtainly call 
attention to the Indian moccasin as contrasted with our foot 
coverings. Questions easily will arise as to how they were 


Fig. 43. Indian Costumes Made by Children of a Third Grade 





Fig. 45. Plain Knitting 
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made. Figure 47 gives a siiguesiion for a i)ati('m. 1'he 
children may find it worth while to list all the iisi's they can 
name for which the Indians 
found skins suitable. The 
use of lieads in leathtT work 
proves an interesting h'ature 
related to the consideration 
of skins. Some accounts of 
Indian methods will give in- 
stances of Indian women 


2 "to 3" — ^ 




Fu'j 47 T’attrni for Makin^^' ;i Moccasin 


Fk; 4( 


who resorted to chewang 
the skin to sofUai it into 
a suitable leather, 'frav- 
(T'rs to Alaska report Es- 
kimo w'omen with teeth 
sonuUimes worn to the 
gums, due to this w^ay of 
making leather. 

Noting other methodj 
used by the Indian womal^l 
in decorating clothing. An- 
other method of the Indian 
woman in decorating her 


textiles is not so eommimly knowm as her weaving devices, 
although the process is used much to-day in the art crafts. 
This is the tied-and-dyed process of decorating a cotton or 
silk textile. 
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A simple iinclerslandin^ of it ran he secured hy dy(‘ing a 
textile by this method. Select a piece of white cheesecloth 
or China silk. Hold the cheesecloth hy the center. * Draw it 
down smooth. About one or two inches down from the 
center wrap the cloth tightly with twine many times around. 
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Sonielinics the huliaii woman made patterns of desired 
shapes by running a needle and thread in a running stitch 
along tlie line or iigiire of the intended design. Drawing up 
the thread tight and wrapping it several times before dyeing 
made it possible to get the desired j)attern. Another method 
was to wrap strands 
of the thread at 
intervals and then 
dyc' the thread. 

When woven into 
cloth it made a 
mottled pattern. 

Then' are exam- 
j)les in the AuK'rican 
Museum of Natural 
History of both the 
fabric and the thread 
method of tied-and- 
dyed design as doin' 
by the American In- 
dian woman. 

Finding how the 
Hebrews dressed. 

Bible stories and ac- 
companying pic- 
tures will suggest 
much about the clothes of the Hebrews. Why was white 
worn so much? What liber w'as used for making the white 
cloth? * Why did they not wear skin garments? What use 
did they make of skins? Where did the Hebrew^s get dyes 
for such garments as an* suggested by Jos(‘ph’s coat of many 
colors ? What did they W’ear on their feet ? Why w ere these 
removed on entering the house? 



t'K. 4v Scu((l aii'l n.u'Lly 'I'lcd fcjr Dycinj^' 
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wortli of our methods through comparison with the methods 
of other people. 

Desirable outcomes in Grade III. 

1. A rather definite knowledge of the essential char- 
acteristics of the wool fiber. , 

2. An understanding of how to wash wool and why. 

3. An understanding of the fundamental elements in 
making wool into cloth — carding, spinning, and weaving. 

4. A beginning of interest in Indian design, woven and 
dyed, with some knowledge of colors used. 
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5. An undcM'slandinj^ of the heddle ()rin( ii)le in weaviiii; 

6. 'I'he iieginnings of appreciation of haiidinade tc'X- 
tiles of colonial .iiid Indian make. 

7. An interest in dyes. 

8. Some limited ability to recognize wool by feeling, 
untwisting, breaking, and burning tests. 

9. An interest in protecting woolen garments from 
moths. 

10. An interest in design in woolen textiles. 

11. Information about darning holes in knitted garments. 

(iRAl)E IV 

Finding the characteristics of silk fabrics. 'I'lu' chiklivn 
use silk hair-ribbons and lUaTtics and know in an indefinite 
way that silk dresses an' not worn for all (xa'asions. Sonit' 
knowledge as to the reasons for this in.iv In' had. A little 
consideration of prices of silk bibrics nia\’ be worth while. 
Collect samples and price's and compare' with samplers of 
cotton and woolen fabrics, d'he* elirheailty of ke'Cfiing cle'an 
will be appare'iU. Many chilelre'ii know that silk elresses 
may be dry^-cleanexl and that an oee-asional silk fabric is 
known as tub silk. .Aeb ertisemenis ol laimdry preparalieins 
suitable for silks may be familiar. iM.ike' estitnate's of the' 
number eif time's a cotton dress m<ty be w.islu'd be'fore it is 
W'orn out. Find heiw many time's a silk dre'ss may be* e'le*anexl. 
Such summing of ax ailable* e'xperie'iice' about silk will lead the 
chilelren to realize its relati\a' eh'lie ae'X'. 

Studying the processes involved in producing silk fabrics. 
One may be able te) seeaire coe'enais from a silk maimfacture'r. 
If thcse'hex)! is .situated where it is pe)'.sible, it wotild be better 
to get .some worms that are re'aely to spin the-ir cocoeais. 
A still better methe)d would be to write T. Ke'k'her, 
662 Massachusetts Aveniu*, N. IC, Washington, D. C., for a 
small quantity of silkworm eggs in the spring when the 
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mulberry Irec^ is huddinu:. If the mulberry is larkinp:, the 
leaves of the Osai^e orange may be substitut(‘d. l.ettuee 
may be used in the early stages of the worm’s development. 
Place the ('ggs in a temperature of 55° Imhrcnheit. From the 
fourth day on, gradually increase the temperature to 73”. 
Hatching will occur in about ten days. Place the young 
worms in trays in a room kept at the hatching temperature. 
Place near th(‘m the mulberry k'aves corresponding in age 
to the age of the worms. This correspondence in age should 
be continued in fec'ding. Be cari'ful not to fecnl damp 
leaves. About (ix’eorsix days aft(*r Initching, the worm stops 
eating and becomes restless until it hnds a coinenient place 
to attach, where it molts. Then it rc'siimes eating. I'he 
second molting is four days later ; the third, four or iwc days 
later ; and the fourth, hve to s(‘ven d<iys after this. TIumi in 
from seven to twelw* mori' days it Ix'gins to spin its cocoon. 
This latter proc(‘ss rc'cjuires about seventy-two hours. 

Find out how the ('hinese raist' silkworms. Perhaps 
some silk factorit's will s(‘nd exhibits showing the stages in 
the procc'ss of producing silk. Tlu‘se will suggest to the 
children that they try to get the silk from the cocoon and 
make it into a thread. 

Save some of the cocoons in order that the ])utt(Tnies may 
later come out and lay ('ggs, thus comph'ting th(' ('ycle. Put 
the rc'maining coc'oons into boiling water. After thoy have 
soaked a short time to soften the gums, u.se crochet hooks in 
teasing tlnan until the end of the fiber is found. Give ea('h 
('oc(X)n, vso 1 ('a.s(xl out, to a child who is to endeavor to pull 
out the fiber. This will ([uickly teach the (h'licxu'y of'tht' silk 
fiber. As the fibers are drawn out several iru hes, a reel will 
be needed. Attach a bent wiri* to one end of a sjxxil to serve 
as a crank. Put the spijol on anotlu'r wire as an axh'. Wind 
four libers at a time on the spool, twisting them as they are 
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wound. Do this for several sets of four filuMs. d'h(Mi reel 
four sets of four on one reel, thus inakin.c: a sixteen-fiber 
thread, rombinini,^ aitain w ill rnak(‘ a sixty-four-hber thread. 

One g^roup of children went farther, inipro\ isiui; a small 
loom by nailin.^ a fine-tooth(‘d comb at c>ach end of a block 
of wood so that th(‘ tecah extended above the wood. Them 
they stretched some of their silk thread back and forth 
across the teeth for warp threads and candully wove in the 
remainderof th(‘ir thread, thus producinii'a small j)i('ceof silk 
fabric, all their own work. Of coursi' .such a task is \^ery fine 
and only a little should be done at a time, h'st it b(' too itreat 
an ey{' strain. 

Finding out how silk may be loaded. G(a a .^ampk* of 
undved ('hiiK'se silk and a j)i(‘C(‘ of clu'aj) taffeta ribbon. 
Hold a lighted mat('h to the (diines(' silk and nolit (' llu* llauK' 
with wiiic'h it burns. Notice what is left — oulv a ('rusty 
substance .souK'what like tlu' burned h(Md of a match. T\y 
th(‘ cluMp talfela ribbon. If a wvy poor (jualit\’, it will not 

flame at all — only smold(‘r. Note* what is left -a 

charrc'd “ wire-scrc'en ” pi('('(', soiiK'tinu's ('xam showing tlu^ 
mesh of tlu' textile. Th(‘ (‘xpl.m.ition is intcaa'siing. In 
experiuK'nting with d\’('s it will lx* recalK'd th.it salt is us('d 
to set th(' color. "Phis salt is the s.ili of a uK'lal - sodium. 
Salt of tin is often us(‘d b\- men w ho (h'e fabric's. W'Ik'U salt 
is put into a bath for (Kaa'iig silk, tlu' hbc'r has a wonderful 
affinity for tin* .salt. If enough sail u.sc'd, the' silk hlxT 
will take up .so rnuc'h that it is loaded with the UK'lal. Notices 
how stiff cheap taffetas are. d'his will c'xplain why there is 
no flame seen when loach'd silk is buriK'd. 

A merchant said, “ No, wc* don’t carry talfeta silk slips, 
d'hey wear out too .soon.” Sc'c if the* ('hildren can ('Xj)lain 
why. See if th(‘y can suggest why one so often hears of silk 
sales. 
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If a piece of stiff taffeta is burned in an inclosed vessel so 
that no dust or ash or wind can interfere, some interesting 

results may be found. The 
residue looks, if not crushed 
by careless handling, ciuite 
like a hne-meshed wire 
screen. Weighing before 
and after burning shows 
that some relatively high- 
priced taffeta is forty per 
(•('III loaded. 

Looking at a silk fiber 
under the microscope. 
Borrow a compound micro- 
Fic. 51 .\ Silk Fii>u as It Look. 1111.1. 1 scope and place a silk fiber 

thu Mutijicoik' r 1 r 1 

iresh troni a cocoon under 
the field of vision. Do not be misled if you chance to see 
a mass of gummy siibNlaime. 

The fiber will lo(jk some- 
what like this. The dim 
partition down the middle 
is due to th(' fact that the 
fiber is .secret (‘d by twai 
glands in the worm’s body. 

I'he two secretions unite 
before coming to the sur- 
face as a single fiber. 

Comparing cotton, wool, 
silk, and flax under the 
microscope. Some one will 5*2 A Wool Fiber as il Looks un- 
suggest looking at llio .Ut the Mut, 

other fibers while they have the microscope. Use fibers in 
native condition lest adulteration so change the fibers as 
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to give one a wrong notion. The illustrations show what 
you should sec. The children may have seen tlie wool tiher 

in the third grade. 

S(‘e if any of the children 
can recall how wool should 
he W'ashed. What do (hey 
think h'lting is? Why do 
nnich-ruhhed hahy-tlannt'l 
IH'tticoats hei'oine stiff? 
Boiling th(‘ wool w'eakens 
th(‘ structun' of tlu' joints 
ol th(‘ wool so that tlu'y 
t(‘nd to '' tel(‘S('ope” inon'. 
This explains why woolens 
shrink. I low', then, should 
woohiis 1)(‘ can'd for ? 1 low 
Is the plunger washing-machine 



53 A Cotton FiIhm .1. It Lo()ks 
unilcr the Microscope 


should soap be applied ? 
good for w'<.)olens ? 

From what the mitTo- 
scope show's, can the ('hil- 
dren sec why the cotton 
fiber is curly? WTy not 
use (he milkweed fiber? It 
is as long as the cotton filn'r 
and beautifully glossy. Gan 
any one suggest how the 
cotton fiber is mercerized? 

Consult an encyclopedia or 
a book'on textiles. What 
does the twist to the fiber •'’•t- A Flax Fiber as 1 1 Looks un- 



have to do with it? The 


(icr Llic Microsi.opc 


steps in mercerization include, first, tlu' process of singeing 
the cotton fabric by running it through electrically charged 
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rollers to n'mov(‘ lh(‘ fuzzy (‘IkL that slick out. Then the 
fabric is ('arri(‘(l by rollers into a water bath to i)ut out 
chaiKv sparks. From here it is carried by rollers into a bath 
of eithc'r taiistic soda or caustic potash. This softens the 
structure of the cotton liber and tciids to straii;ht(‘n it, at 
the same time addin” lusF'r. From the alkaline bath it i^oes 
into a solution containin_i> sul|duiric acid to nc'ulralize the 
alkali. Then it is rolli'd into rinse baths and passt'd lhroui;h 
manj^les, comiii” from tlu\s(‘ a shimnu'riiig textile. Will the 
shimmer disappi'ar with washing ? Comt^are such cloth with 
that which is made glossy by subjecting to pressure w hich 
irons it smooth. Will it lose its gloss? if thc‘ children 
can g(‘tsampl(‘s of shimmering cloth w hich seem to be mer- 
cerized ('otton. Wash them to se(' which is truly iiK'rci'rized. 
Which should be the more exiKMisive? Whic'h is? 

What fuiK'tion do \'<)U think tla* “ joints ” or knots in the 
flax fiber ])erform in making a fabric ? ('an you suggest wTy 
flax filuTs do not n(‘('d t<) b(‘ twisted so hard? 

Learning to distinguish the animal from the vegetable 
fibers. IjLirn sonu' wool. Ihirn sonu' silk. 1> there an}' n'- 
semblanc(‘? Hum sonu* h'atlu'rs and not(‘ the odor. Nol(^ 
the lendc-ncy of burning wool and silk to form a crust. Burn 
the end of a pie('e of ('(a ton twine. Burn the ends of flax 
fibers and linen threads. Note the odor. Not(' the stubby 
ends. Burn the* ends of an old straw' broom. Note the 
same stubby appearance. Summarize w hat you ha\ e hjund 
out by lh<'s(‘ tests. 

If one burns a piece of cloth to se(‘ if it is all wool, will he 
get the answ er ? I low much will the lest tell ? 

Finding out how the American colonists provided clothing 
for themselves. When the (Tildren are studying tlu* history 
of colonial life, it is a good tinu^ to consider ('olonial household 
industries. Wc live in an age of factories, but the essential 
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proccss(‘s arc the same as were iis(‘{J in makiiio (hinus by hand. 
To study the hand process helps in studying the more* com- 
plicated machiiu' process. 'I'he things the colonists did in 
providing clothing, by comparison, gixe a basis of under- 
standing how we should meet our j)robl(‘ms. 

They made use of skins for clolhing. Tlu' stories of colonial 
lifcwhich the children will lx* reading will make ([iiite familiar 
to them the frontiersman, dressed in his leather hunting- 
shirt, biK'kskin trouscM's, and ('ooiiskin ('a[^. I Ik* children 
will be interested in tinding how k'alher is niadi'. 

Finding what leather is. 1 n ( '.radc' 1 1 was siiggi'sted a way 
of drying and salting a skin to |)reser\ e it and make it usable. 
A skin so tr('at(‘d lu'c'omes known as /aaw/ k-ather. In (irade 
111 , it was suggestc'd that the childiaai tind out about the 
Indians’ iisi'of skins. In the work in geography in Gradi' IV, 
inuch attention is gi\-en to tracing products, familiar to thi' 
child, to their sources, wiiile the work in industrial arts may 
wtII giw an ac({uaintaiu'e w'ith tin* pro('('ss(\s of making th(' 
manufactun'd articles, dims, how people li\'(' and what 
jieople do an' closeK' tii'd with the procc'ssc's of supplying our 
needs. 

In this grad(' the suppha'ng of slux's makes a gixKl unit of 
study. I racing tlu' shoe's to t he lae'tory k'.ids to tin* (juestion 
of th(' source of the k'ather w hich is used. I his calls for sonu' 
understanding of what sIkx' k'ather i^ and how it difh'rs from 
the tawTd leather already studied, d'o make tanned leathi'r 
reciuires the use of tannin, ddie iinxx'ss may Ix' ( arried out 
in varying degrees of ('omple.xity. \ \ ('ry simj)k' iiK'thod is 
possible' In an ordinary sediexil situation. This prexhiex's a 
k'ather appre)xlmatlng the ejuali tie's of leather as edilldre'u 
know^ It. 

Idle obje'ctive's in tanning an' te) give* strength and dura- 
bility, to make the .skin impe'rvious to wate'r, and to kce^p the 
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.skin frojTi (lecayint,^ Secure a piece of cowhide. Wash and 
soak in water to cleanse. Place in lime water and allow it to 
remain for a week. Remove and rinse. The hairs will he 
found to be loosened so that they can be pulled out. Scrape 
off all pieces of tiesh and loose membrane. Wash in a bath of 
boric acid to neutralize the lime, or wash freely in soft water. 
Prepare the tannin bath by bruising and crushing oak bark 
and leac hing it by pouring boiling water over it. Put the 
skin in this licjiior whcMi cooled- — a weak solution at first, 
whic h is gradually increascHl in strength. Keep the skin in 
this for a wevk. Dry and curry, or soften, by rubbing. A 
small amount of fat may be rubbed in to aid in softening. 

Collecting samples of different kinds of leather. The 
children will by this lime luu c' become interested in reading 
in books of reference about different kinds of leather pro- 
cesses and will probably bring in samples of different kinds of 
leather. Compai e the* kinds of heather found in shoes, gloves, 
footballs, harness, hand bags, suitcases, and other objects 
made of leather. Find as many as possible* of the uses made 
of leather at the prescMit time. An interesting summary of 
the results can be made in chart form, including the .sam- 
ples c'ollected and illustrations of proccesses. Sometimes the 
manufacturers of heather goods will be glad to assist in this 
by sending the children samples. Boot and shoe houses at 
times have bc'en known to send samples illustrating the stei)s 
in making shoe's, ('onsult the World Almanac to secure 
data for charting the facts about the leather industries, the 
uses of leather, the ('ountries producing skins, the countries 
manufacturing leather and leather goods and leather substi- 
tutes, the relative importance of the United States in these 
industries, and kindred details. 

An interesting outgrowth of this may be the collection of 
pictures, descriptions, and samples of shoes of various nations. 
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The study of skins should include the use of skins for 
water bottles, mentioned on page 305, and the making of 
parchment for writing material, mentioned on page 365. 

Finding out how colonial mothers spun their thread for 
cloth. Alice Morse Karle’s hooks gi\'e very interesting 

data upon spinning 



Fig. 50. The Flax Spinning Wheel 


and other household 
industries, (iather 
pictures of the dif- 
ferent kinds of spin- 
ning wheels that 
have been used. 
'Fhey are of two 
general types. I'he 
flax wh('el was a 
low wheel at which 
grandmother could 
sit and sjtin because 
it was easily run by 
treadling. She could 
sit in a warm corner 
by the fireplace and 
spin for a long time 
without becoming 
too tired. 'This 
wheel is character- 
ized by the distaff 
standing out in 


front, around which was loosely twisted the flax liber which 
other members of the family had prepared. She could spin 


wool on this wheel also. Often she could be seen spinning 


with a chair piled high with the snowy slivers made by 


hands skillful in using the cards. See page 139. 


SUGGESTIONS FOR THE STUf)Y OF nxmilNG 175 


The wool wheel was a tall, thn'e-le.i^i^ed, awkward tiling, 
very much in the way t‘xcef)t when in iis(‘. 'Fo sjhn on this 
wheel ayounj^, active i>irl was needl'd. She [)la(X'd the chair, 
piled hi^h with thi' slivers, near the s|)indle head of the wheel. 
Pickint( up one slivi'r in her left hand and holdini^ the end of 
the yarn on the spindle in the ri.i^hl liand, hy a dcf( twist of 
her flutters she at (a(died thi'i'iid of iheslix'cr (o the (Mid of the 
yarn. 'Fhen with 
h(T riitht hand sh(' 
ttave till' wlu*('l a 
whirl, at the sanu' 
time steppinit back- 
ward (o stretch th(' 
sli\'er as it twist('<l. 

When she had stone 
hack as far as (!(>- 
sired she whirled th(' 
wheel in the oppo- 
site direction, thus 
windinit tlie yarn 
just mad(' upon the 

spindle. vSome ^ - - -- -- 

57 riu' WiHil Si»iuiiin^ WliLi'l 

women wi're \t'ry 

skillful, hein^ able to stretch the sli\('r and spin it into a 
longer thread than others. AWcv Mcu'-t* Earle' tells of one 
Mistress IMary FVigge who spun a pound of wool into fifty 
hanks of eighty-four thousand yards - - nearly forty-eight 
miles. Huy a skein of yarn. Weigh it. Measun' its length, 
(kilculatt' on a liasis of its weight .uul length how far a pound 
of it would reach. 

“ Ordinarily it was a good day's work for a (juick active 
spinner to spin six skeins of yarn a day. It was estimated 

' Earle, Alice Morse.— /tern;' Life in Colo, ml Days, ]) 102 Maeuiillan. 
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that to do that with hor (jui('k l)ark\vard and forward steps 
she walked over twi'iily miles a day.” ’ 

It is \'(‘ry evident that a ^ood s[)inner would have her 
slivers the same size and would tr\' to stretch tluMii the same 
amount to insure yarn of <i uniform siz(\ In this way she 
would tend to fall into a rhytlim in her work. Read these 
lines and see if the ehildn'ii ran catch the rhythm of the 
mox'cments mad(' hy thi-^ spinner: 

A whit(‘ i)ln(' lloor aiul a low ceiled room, 

A wheel and a reel <uid a ,i>reat brown loom, 

Tile windows are out .ind die world is in bloom — 

A pair of ‘‘sw'ifts” in dii* corner, where* 

Tlu* grandmother sat in her riish-WToii^lit chair, 

And pulled at tin* dislalf’s tani'led hair; 

And sang to In'rself as she spun the tow, 

While “ (lu* little wlu'cl” r.m as soft and low* 

As muftled brooks w'lu*re the grasses grow 
And lie one way widi the w'ater’s How. 

The “gretU wlu‘(‘l” riggc'd in its harness stands — 

A lhreedegg(‘d thing widi its spindle ,ind bands, --- 
And the slender sjiokes, like the willow* w'.inds 
That siiring so thick in the low, wa't lands, 

Turn dense at the toiu'h of a woman’s hands. 

As the wheel whirls swift, how rank they grow* ! 

But how* sjiarsc* .ind thin wdieii the w*heel runs slow 
Forward and backward, and to and fro! 

There’s a heaf) of rolls like clouds in curl, 

And a bright-faced, springy, barefoot girl. 

She gives a touch and a (aireless whirl, 

1 Earle, Alice Mur:,e - IIodw Life in Colonial Days, p 198. Maeniillan. 
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She holds th{‘ roll in her sliaiu'ly hand 

That the sun has kissed and llie wind has fanned, 

And its ina((‘ f^heys (he wlK'el’s eoininand. 

There must he win^s on Inu' rosy lu'el ' 

There must ])e hei's in (he spindled steel ! 

A thousand sj)okes in the diz/y wlurl! 

It is one, two, three -- (lie roll is eauiiht ; 

’ his a backward step and (he thre.ul is l.iut, 

A liiirry of wlu'cl and the roll is wroiiylit ! 

’’Pis one, two, three, and the yarn ruus on, 

And (1h' spindle shaj)es tik<‘ .1 whilt'-pine cone, 

As e\’en and still .is sonielhiny yrown. 

The liarefoot maiden follows (he thre.al 
Like somebody c.iiit^lit ,iiid ((Uhered and led 
Up to the bu// of the bus\ Insid. 

With b.ickward swiH'j) ,ind willowy bend 
Monarch would borrow if maiden could hmd, 

She draws out (he (lire, id to (he white wool’s end. 

With her one, two, three, (In' whei'I beside, 

And the threi', two, oik* ot her b.ickw.ird ylide, 

So to and fro, in her calico pride 

Till the bees c.nne home and (he d.i> time died !” ’ 

Listen to the X'ieli'ola Records No. and No. i(S59(S 

and decide which of these two spiniiiniJ sonys represents 
the little flax wheel and wdiich the bii( wool wdieel. 

Making a collection of pictures, poems, stories, and songs 
about spinning and weaving, baiconrage the ( hildren to 
look through books of poetry, song, and story and see how 

* Anon. — “'I'hc Spinning Wlu'd,” in Hryant, \V (' ^Family Library oj 
Poetry and Song, Holiday EditKin, p 
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many selections ran l)e found about spinning. Let them 
collect all (he pictures they can of scenes in which there 

jire spinning wheels 
or looms. 

11iere may be in 
the community a 
u'oman who will spin 
for the children. If 
M), the children can 
well afford the time 
it will take to go 
to see the process. 

Examining a colo- 
nial loom. By this 
lime enough of the 
weax’ing problems 
will have l;)een met 
to make a colonial 
loom meaningful. 
'Take the class to 
see such a loom in 
use, if possible. 
Note the beams 
upon which the long 
warp threads are 
wrapped. See if the 
children can identify 
the heddle device used. Show how the treadles manipulate 
the heddles. Not(' the batten and its work. See what is 
used to keep the edge straight instead of the wires used in 
making the community rug. 

Finding out how grandmother dyed her clothes. Recall 
the work done in studying dyes in the third grade. While 



Fig. 58. 


The Reel for Winding; tlie y.'irn from 
the Spindles into Skeins 
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considering the household industries of colonial days, a 
little attention should be given to the problems of dyeing 
rags. Look in such books as Calva'rt Hall’s Handwoven 
Coverlets or Alice Morse Earle’s Home Life in Colonial 
Days to find what 
materials were used 
for dyes. Ask some 
of the old people in 
the community 
what they were told 
about vegetable 
dyes. Consult the 
encyclopedia for 
suggestions. See 
also page 149 of this 
book, about mat('- 
rials that can be 
used. Prepare sonu* 
rags for weaving, 
dyeing them the d(‘- 
sired colors, using 
the vegetable dyes 
procured or jtre- 
pared dyes. What 
are the advantage's 
in using commercial 
dyes? Can you think of any reason why one might use 
vegetable dyes to-day? How do you “ set ” the color so 
that it will not fade? 

Making a rag rug. A loom can be made after the plan 
shown in Pdg. 24, except of larger dimensions, [)lacing it on 
legs as in Fig. 62. To keep the edges of the rug straight, long 
stiff wires can be placed through eyelets so that they mark 



Fi(. S9 ('clonial Swifts UmsI in ffaniJling the 
Skc-ins wIk'Ii l'rc|).iiinj» fur Thrcaditit/ .1 Loom 
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the edges of the rug. lii weav'ing, the woof, or weft, thread 
passes around the rod each time. Ry attaching the rods 
through eyelets, oik' can remove tliem as the rug is finished. 



Broomsticks or “ dowel ” rods an inch or more in 'diameter 
should be used for the beams tf) hold the warp. 

The rugs can be woven by the children, working at 
odd moments, using the rags dyed in expc'rimenting with 
dyes. 
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Null' how this loom in Fit*. 62 apjiioximaU's llu‘ cssenlials 
of grandmother’s loom. 

Findihg out the characteristics of Greek clothing. Find 
Greek myths and storii's which contain references to the 
clothing of the people and to the j)ro(X'ss(‘s w hich were used 
in making the garments, such as the story of Penelope’s 
weaving. Read and compare these various accounts and 
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thus find out the kinds of garments worn. Collect copies of 
pictures about the (jrccks and pictures of Greek statuary. 
Compare the clothing in these with the clothing described 
in the stories. What do you think were the occupations of 
people so dressed ? Who did the work needed to provide 



Fi(/. () 2 . A Loom L)r Weaving Rugs, Made in School 


the necessities of life ? How were they dressed ? What do 
the clothes in the picture of Alma-Tadema, entitled “A 
Reading from Homer/' tell you about the three people in 
the picture ? 

A study of Greek clothing will be needed in making 
costumes for dramatizing Greek stories from history or 
literature. What are the outstanding characteristics of 
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Greek garments? Examining pictures leads ene to note the 
flowing lines and moderate curves, d'he lack of stiffness 
either in material or line suggests fn'edom, airiness, joy, life. 
The fullness of the garments likewise indicates freedom and 
plenty. The evident limitation in decorative elements 



Fi(., 63. Using ii Rug Luoni 
Note the shuttle being put through the shed. 


suggests that to the Greeks simplicity was an element of 
beauty. ’ Note the subordination of such decorative elements 
as are used. 

Finding the characteristics of Roman clothing. Make a 
similar study of the clothing of the Romans to find the 
characteristic types. What was the significance of the 
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toga? What was the costume of (he Roman soldier? Can 
yon find anything about the Roman stripe ? 

Finding out about rubber as used in clothing. A list of the 
uses of rubber in clothingand accessories will include rubbers, 
overshoes, boots, coats, hats, bathing caps, rubber gloves, 
clastic garters, susp(‘nders, arm bands, and rubber combs. 
The particular values of rubber for these uses should be noted, 
as protection from rain and snow provided by coats, hats, 
and shoes, the flexibility of elastic garters and sus[)enders, the 
prevention of slipping by rubber shoes and heels, and the 
prevention of bodily shocks in walking by rubber heels. 

While studying rubber for these pur])oses, one may also 
note other uses of rubber, to indicate how extc'iisively riiblxT 
enters into present-day life, f^xamples found will include 
rubber tires, rublxT hose, hot-water bags and ice bags, 
erasers, rubber bands, toy balloons, rubber roofing, rubber 
sheeting, and, in its hard form called viilcanite, rubber combs, 
fountain-pen barrels, phonograph records, pipe stems, 
and various other products. Find from a textbook in 
geography where rubbcT is producixl and from where the 
United States gets most of its rubber. Read an account of 
work on a rubber plantation. Write to some rubber company 
for information aliout th(‘ production of rubber. 

On his .second voyage of discovery to Amindca, Columbus 
found that the Indians harl large black balls which bounded 
high in the air. JA)r a long time, the only use made of this 
substance by Europeans was that of rubbing out pencil 
marks. It was therefore called rubber, and because it was 
first found by the Indians it was. also called Indians” rubber, 
and later, India rubber. Sjianish explorers in Mexico found 
the natives making shoes of rubber. By smearing the rub- 
ber gum over their I'anvas coats, the Spaniards found that 
these coats shed water. 




Fig. 64. Costumes Made by Fourth-Grade Children for a Greek Dramaiizatf 
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About 1823, Macintosh, a Scotchman of Glasgow, used 
rubber for making waterproof coats. He was, not very 
successful, as the rubber melted when it became very warm, 
or became hard and cracked when it got cold. However, 
his name is still used for certain kinds of rubberized coats 
which we know as mackintoshes. 

Charles Goodyear oi New York State finally found out 
how to treat rubber with sulphur so that it would neither melt 
nor break with changes of tc^mperature, and so made possible 
the many uses which we have for rubber to-day. This process, 
invented by Goodyear in 1839, called vulcanizing. He 
experimented for ten years before he succeeded in finding a 
way to make rubber in the form in which we know it as a 
finished product. 

Desirable outcomes in Grade IV. 1 ^'rom this work the 
teacher should expect : 

1. A knowledge of some of the uses made of skins by the 
colonists. 

2. A rather definite notion of what leather is. 

3. A knowledge of the varieties of leather and some no- 
tion of the various animals whose skins are used in making 
leather. 

4. Some notion of th(‘ importance of the leather industry 
and the countries w^hich lead in its production. 

5. An understanding of the spinning process and ability 
to distinguish the wool wdieel from the flax wheel. 

6. Some appreciation of the rhythm of hand spinning. 

7. More interest in the dyes of to-day as compared with 
the dyes of colonial and pioneer days. 

8. An understanding of the essentials in a ( olonial loom. 

9. A clear idea of the silk processes. 

10. An interest in the life cycle of an insect. 

1 1. Know'ledge of the microscopic structure of the four 
fibers and the implications for the various f.dn'ics. 
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12. Some ability to judj^e values of fabrics in terms of 
work done in making them. 

13. ’Better ability in discriminating the four fibers and 
their fabrics. 

14. Knowledge of the uses of rubber and of what rubber 
is. 

GRADE V 

The geograpliy of the fifth gradt’ usually includes a rather 
iutensi\’e study of tin* x arious regions of the United States, 
emphasizing tlie aetixities of the people as related to the 
conditions set by the geographic' ('ontrols of these regions. 
A study of what people do is (piite prominently a study of the 
industries. Here the work in geography connects very 
closely with the work in indtistrial arts. In this grade par- 
ticularly do the two meet. Many of the regions cannot he 
fully appreciated without (he contribution of industrial arts. 
In many cases tbi* answers to the (juestious raised are as much 
geography as industrial arts- often both. It is not im- 
portant in whic h subject the work is done, but it is important 
that the work b(‘ done. In this particular unit some things 
are suggested which are in part gc'ograidiy. 

Finding the importance of the wool industries. The 
sheep ranch life is a prominent element in studying cer- 
tain sections of (he western states. Find out the details 
of the methods of caring for the sheep and conducting the 
slice]) shearing. Read Chapter \' of Helen Hunt Jackson’s 
Ramona. Comj)are with the methods of producing wool in 
colonial days and in Bible times. Notice the loss of 
personal interest once taken in sheej). 

Follow the wool from the ranch to the store through the 
factory. Read From Wool to Cloth, sent ujion request by the 
American Woolen Company, Boston, Massachusetts. Com- 
pare these processes with the hand processes of colonial days. 
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trom the World Almanac, or a similar publication, got 
data as to the amount of wool produced by the various 
countries. Make graphs showing these amounts relatively. 
Do this for 1913, 1918, and 1923. Note the effects of the 
war upon wool production. Find the prices of woolen prod- 
ucts for these year^ and compare with the amounts of 
production. Find the total profluction last year by all 
countries. I'ind how many pounds each person would 
receive as his share if it w(Te distributed equally among all 
peoples; among the peoi)les having winters cold enough to 
need wool, f rom what countri(\s doc's the United States 
receive w ool ? 

Finding the importance of the cotton industries. Write 
the children of a filth grade in the cotton growing section of 
the United States and ask for an exchange of materials and 
descriptions, the childix^n of this school describing and il- 
lustrating a lo('al industry and the* children of the cotton 
states sending information and illustrative material relative 
to the cotton industry. Make a collection of pictures rel- 
ative to cotton. Chart and graph the data relative to the 
important cotton statis and countries. Secure a i)Ound of 
cotton in the boll. I)i\'iding it among some of the children, 
have them see how long it wall take to nmioxe the seeds. 
Compare with stateuKaUs in histories regarding methods 
used before the invention of the cotton gin. See page 130. 

Send to some textile mills for advertising materials and 
samples of the various stages of the material in spinning. 
Compare with the hand processes of making thread. Trace 
the cotton from the field through the mill to the store where 
it is sold as a fabric or garment. Weigh a quantity of bleached 
muslin and find its selling price. Find the price the planter 
receives for the cotton. Find how much is added for factory 
work, middle men, selling, and profits. An exhibit of cotton 
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from field to finished products may he borrowed for one week 
from the \Vamsutta Mills, New Bedford, Massa(duisetts. 

Trace the history of attempts to devise a machine to gin 
cotton. Explain the significance of Eli Whitney’s iin cnlion. 
Find out what is being done to ])erferl a cotton-picking 
machine. 

Make a list of all the things the children ('an mention 
made from th(‘ ('otton plant. Consult government i)ubli- 
cations. 

Finding out the prominence of the flax industries in the 
United States. From data available in geogra{)hies and the 
World Almanac find the production in the United States 
of flax for fiber and of (lax for s('(‘d and oil. Compare these 
figures with the corresponding pn.xluction in other countries. 
What are the linen-producing countries? 

Find out when* hemi) is produced. Read the description 
of hemj) fields in fames Lane Allen’s The Reign of Law. 
What other textile fibers are somewhat like flax and 
hemp ? 

Finding the prominence of silk growing and manufacture 
in the United States. Gather data on silk production in the 
United States. Fh'nd how nuK'h silk is ingxwted raw and 
manufactured. Consult government publications to find 
out what has been hxarned relali\ e to producing silk in the 
United States. What conditions are essential to success 
in this occupation ? 

Explaining the location of our textile cities. Make a list 
of all the prominent textile factf)ry e'itie\sln the Unitexl States. 
Have the children write to some f)f the commercial clubs 
in these cities and see if they will senei them advertising 
materials which include an account of the beginnings and 
growth of the textile industries. Fh'om these sources and 
industrial histe)ries explain the causes which legated the 
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textile cities. Many of these cities arc remote from the 
raw materials. 

Finding out what the lives of textile workers are in textile 
towns. Gather such information as you can about the lives 
of textile workers, the number of women employed, the age at 
which a child can be employed, the hours of work, etc. Con- 



sult recent magazine articles by means of the Readers’ 
Guide, which is usually to be found in the city library. 

Considering values relative to the production of textile 
design. The accounts of factory processes will make some 
mention of the ways in which textiles are designed. Make a 
collection of textiles variously designed and classify them. 
There will be many with woven designs — stripes, checks, 



SUGGESTIONS FOR THE STUDY OF CLOTHING 191 


plaids, diagonals. Many will be found with printed de- 
signs. These are made by using a chemical to take out the 
color, thus leaving a white design. Find out how this is 
done. Compare blue and white (alico with blue and white 
gingham in price and durability. lUxplain. Wash the two 
quite vigorously and see if any differences appear. Holes 



Fig. 66. Children Working in a Textile Mill 


appear in blue and white print goods sometimes where 
the white is, because of failure to remove all of the chem- 
icals used in printing the design. 

Find 'the prices of fabrics having an embroidery design. 
Explain the reasons for such prices. 

Block-printing a textile. Connected with the study of 
textile design and with the block-printing in bookbinding 
it may be well to take time to make a design, cut the lino- 



Fig. 67. Illustrating Various Types of Textile Desig] 
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Icuni block, and print the (lcsii5;n upon some curtains, scarf, 
or other textile in which the children are interested. Sec 
l)lock-printing, pai>e 407. 

Studying the batik process. In the stores one often finds 
y^ry expensive textiles sold under the name of bafik work. 
What makes them so expensive? A little insij^ht into the 
process will help in judi^in^ values in this material. The 
process follows the same principle as the tied-and-dyed 
work of the third grade. It consists of dyeing the fabric 
with part protected — in this case by wax. The wax is later 
removed by ironing between blotters. A little experimenta- 
tion in this process is justifiable if it helps to clarify ideas 
about textile fabrics. 'Fhe history of batik work will be 
found of interest as an illustration of an old craft recently 
popularized in this country. 

Desirable outcomes in Grade V. From this work the 
t(‘acher should expect : 

1. Some appreciation of the wool production of the world. 

2. Some notion of the available supply. 

3. Some judgment of relative values of wool and cotton. 

4. Somi* ap|)reciation of the ec'onomic value of the in- 
vention of the cotton gin. 

5. Some understanding of the causes leading to the build- 
ing up of an industrial city. 

6. Some knowh'dge of the condition of the workers in 
textile mills. 

7. Some judgment of quality of textiles, due to the method 
of designing used. 

8^ Some appreciation of good ch'sign. 

9. Re('ognilion and ajqjreeiation of block-[)rinted textiles 
and of batik work. 
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GRADK VI 

Getting an understanding of the dyeing industries. 

Summarize the work on dyeing in the previous grades. 



Fio 68. Usinj^ a vScutcli U> Ripple tlu- Flax 


Through encyclopedias and other references find out what 
commercial dyes are. Find out all you can about coal-tar 
dyes. Consult a druggist for such information as he can 
give. During the war there was great difficulty because of 
the lack of German dyes. Consult the data in the World 
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Almanac as to our imporlalioii of dyes for the years from 
J910 to the present. Make a curve grapli showing the 
varying amounts imported. Are we again ini[K)rting Ger- 
man dyes ? From government publications and the Readers’ 
Guide secure references giving information as to the status 
of American dye manufactories. Con- 
sult a dry-goods nuTchant about the 
difficulty of procuring textiles with 
fast colors. 

Learning how flax fiber is produced 
for spinning. Buy some flaxseed. 

Plant it in the school garden. When 
It is in full blossom, pull it. It can be 
laid in rows in the garden and left for 
about three weeks to red, or rot; or it 
may be taken In and placed in stcignant 
water for tht‘ retting process. When 
this process is completed, hang the flax 
up to dry. When it is dry, ripple it — 
thus removing leaves and blossoms. A 
scutch was sometimes used for this. It 
can be cut from a board into the shape 
of a mitten. Drawing the flax down 
over the I'dge between the thumb and 
fingers of the s('utch removes the lea\'es 
and seeds. The next process is breaking. A break is made 
of wood somewhat like an accordion-f)lcating iron of two 
blades hinged together. The dry flax stalks are laid cross- 
wise between the blades and broken by bringing the upper 
blade down upon the lower. I'his is repeated until the 
entire stalk is broken. The next step is hackling, remov- 
ing the pith and the woody parts from the fiber. The 
sharpened spikes of the hackle are close enough together 



Fig 69 A (>jmb, Some- 
tinies Used in Prepar- 
ing Fla.x 




Fig. 70. Showing Several Ways of Spinning a Thread 



Fig. 71. Usitij; a Fri ak: 


to spin. If there is some woman in the community who 
can spin, take the flax to her and watch her spin it. If 
you are successful in this, try weaving a small piece of cloth 
for a doily. 





Fig. 72. A Summary of Processes of Preparing Flax and Wool for Spinnini 
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Summarizing the ways of distinguishing the four fibers. 

Review ajl the different tests learned in the previous grades, 
feeling, untwisting, breaking, burning, and microscopic. 
There are a few other tests which will be helpful in dis- 
criminating where the 
ordinary tests are inade- 
quate. There is the oil 
test, which has been 
recognized as an excel- 
lent test for discrimi- 
nating cotton and linen. 

Let the children try 
putting a droj) of oil on 
each of several pie('(\s 
of cotton and of linen. 

Some of the more recent 
ways of manufacturing 
cotton to look like linen 
are such that the oil test 
is not sure. 

Chemical tests are 
much more certain but 
are not safe for the chil- 
dren to make. 'Idiey can 
be shown by the teacher. 

Perhaps the two best 
to use are the sul- 
phuric acid and caustic 
soda te*sts. Place samples of the four materials in a dish 
containing sulphuric acid so that a part of each material lies 
in the acid. Place in the dish also a piece of cloth which is 
part wool and part cotton, letting it lie so that some of each 
warp thread is in the acid. Do the same with a cotton and 



Fig 73 Sliowing the Construction of a 
Break 
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silk mixture. Watch the results. Some fibers are affected 
more quickly than others. Try the same thing witl\ a caustic 
soda solution, 'rahulate the results. 



Fl(’. 74 A I faekk' Made by School Chnldien 
The woikir sat, j)lacinK" a toot iii one hole and a hand in the uDht, 
the flax across the hackle with the tree hand. 


It will be found that caustic soda or potash destroys the 
wool, has little effect upon the cotton, and destroys the silk 
more slowly than the wool. The sulphuric acid, if not 



Fk; 75. An Old Hackle Beariii}' the Date 1767 

heated, has \'cry little effect upon the wool, l)Ut destroys the 
silk, leaving a yellow color, and dissolves the cotton rapidly. 
Make a chart of all the tests for all the fibers. 

Finding how factories began. Consult industrial histories 
and cncycloi)edias and find the methods of production and 
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condition of (he workers in whal is called (he handicraft 
period. Find the chani>es that took place as the textile 
inventions were made. Nf)te how the invc'ntion of the 
fly shuttle by Kay sliniiilated weax in^^ so as to make the 
need felt for increasim’ ih'' j)n)diic(ion of yarn. This 
need in turn led to 
the in\'ention of a 
spinning jenny by 
Harg reaxa's, and 
this led to ('art- 
xx'riglu’s pow er loom 
to incnuise (he 
a moil n t of xxe ax- 
ing. See pag(' 4.:;4. 

This siici't'ssion ot 
inventions brought 
cibout the concen- 
tration of textile 
xxajrkers in the 
towns xxdien* the 
machinery xvas lo- 
cated. (Gradually 
factories grexv up. 

The xvornen and 
children xvorkcd in 
them as well as the 
men. One of the first labor laxvs xxas a laxv prohibiting the 
vxork of children in factories for mon* than twelve hours a 
day, and providing that children who xxorked all xveek 
should go to school on Sunday to learn to read the Bible 
and repi'at the ('atechism. Look in the encyclojiedias and 
histories for the* accounts of th(‘ industrial revolution, liegin- 
nings of factories, orjihan schools, Lancastrian schools, the 



Fi(. jii sluphuil’s Plaid .itlcr TrcuLmcnl 
wilh Pair^liL S(jda — Wool Dcbtruyed, Cotton 
Ri^'inainin;.; 
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work of Robert Owen, the beginning of the Sunday School 
under the leadership of Robert Raikes, and child labor 
laws. 

Finding some of the conditions of piece workers. Notice 
that the factory established the i)iece-work method, whereas 
in the handicraft period each workman made all of an article. 
Read Robert Browning’s poem, “ S(‘\'eii Men to Make a Pin.” 
What are the advantages of the division of labor ; the dis- 
advantages? d'he teacher may well rc-ad the introduction 
to Helen Marot’s Creative Imf)uhe in Industry. 

Find out what piece work is; sweat shops. Price some 
dresses or other garment in the store. I'ind the cost of the 
materials needed to make such garmcMits. I'ind what a 
dressmaker would charge to make such garments. Compare 
the figures. Buy material and maki^ a work apron. Keep 
an exact account of the cost in time and money. Go to a 
store and price aprons of the same pattern and quality. 
Who was paid the difference between the cost of materials 
and the selling price of the apron ? IIow much did the person 
who made the apron receive? Read “The Song of the 
Shirt,” by Thomas Hood. 

Finding the prices of some of the standard textiles. 

Collect samples of the common textiles and find their prices. 
Grade the materials of a kind according to price and mount 
on a chart. Test samples of baby Oannel to find which arc 
all wool. How much does one have to pay for all-wool 
flannel? How much does one have to pay for unloaded 
taffeta silk ? How much does one need to pay for a good pair 
of silk stockings ? Does it pay to buy cheap silk ? « 

Considering problems of headwear. A list may be made 
of the different kinds of headwear worn, and consideration 
may be given to which of these arc most appropriate for each 
season and occasion. This will include various forms of 
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hats, caps, hoods, bonnets, and other forms of apparel 
worn on the head. It will be of interest to ('ollect pictures 
of the headwear of peojde in diOen'iit lands. What are the 
chief materials out of which hats are made ? 

Differences should be found Ix^tweeii the materials and 
qualities that distinguish expcMisive from inexpiiisive hats. 
What are the effects of different kinds of headwear upon 
health? What an' the effects of different styles of hats 
upon th(' apjKxir.mcc' of short, round faces, and of long, 
narrow face's ? 1 low do difh'rent forms of hair dressing affect 
the selection of the hat ? 'W) what extent must one think of 
the costume' or costumes with which a hat is to be we)rn in 
se'lecting it? IIe)w should hats be careel for to keep them 
looking we'll? What are' some of the inexj^ensive ways of 
changing tie' e'ole)r e)r the trimming of hats? 

Finding how to select clothing accessories. What are the 
pre)blenis e'onne'Cle'd with the se'K'e'tion anel use of gle)vcs? 
'Lies ? Collars ? I lanelkerchiefs ? Shawls e)r e)ther shenilder 
wraps? Hair ele'e'orations ? Ne'e'klaces, beaels, pins, rings, 
anel brae'ele'ts? Parase)ls anel umbre*llas? Furs? Con- 
sider each of the'se' from the stanelpe)int of selection and use 
as to taste', materials, e*ost, anel e'are. Visit ste)re\s anel shops 
to observe e'xamples of each in considerable variety. What 
kinds of je'we'lry or other elee'oratix'e aeTesse)ries givT one an 
appearane'c e)f e'he'apne'ss or insine'e'rity ? One’s personal ap- 
pe'arance shoulel be an harme)nious ex)mpe)sition. Any dec- 
orative fe\ature that attracts attentie)n more to itself than 
to the wearer fails of its proper i)urpe)se'. Clothing and cloth- 
ing accessories are ex[)ressive e)f character. We sometimes 
speak of dre.ss as '' (juiet,” or “ loud.” Is dress that is 
” loud ” or immodest really beautiful ? How may we select 
clothing and related forms of personal adornment to avoid 
the aiipearance of gaudiness or cheaioness, and always to 
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produce an iiupn'ssion (jf good taste, refinement, and gen- 
uineness ? 

Making budgets of clothing for sixth grade. Make lists of 
clothing needed lor a sixth-grade hoy and a sixth-grade girl 
for a year. I'ind market prices of each item and find the 
total cost for the year. Each child will he interested in 
comparing these figun's with what mother actually spends, 
just for his own satisfaction. What hygienic questions are 
invoKx'd in budgets ? How much att(‘ntion should one gi\’e 
to seasonal clothing? How important is the fit of the shoe 
and the hosi‘? How many wooKmi garments do('s one need 
to have ? Are woolen hose ess(‘ntial in cold climates ? What 
arc the economic and hygienic (Tfects of ill-fitting clothing? 
Compare the figures with th(‘ estimates in budget studies 
given in Woolman and AlcCiowan's Textiles and in material 
on these same ((uestions given by ball and West in House- 
hold Arithnietie, pages (S2-1 16. 

Listing some points in design to be considered in selecting 
a costume. In connection with tlu* study of budgets, the 
children will note th(‘ difficulty in ke(‘i.)ing liudgets reasonably 
low and at the same time gi\ ing attention to good line, tone, 
and color in making a phrasing ('ostume. This may raise 
ctuestions as to what is good d(\sign. Using pajier dolls or 
cut-out pictures from magazines, the children can easily 
illustrate the effect of stripi's upon the a[)t)earance of height. 
Similarly they can find the effects of checks, {ilaids, or large- 
figured patterns. Note what trimmings do to a costume. 
Broad bands, belts, cuffs, and reveres tc‘nd to make one look 
broader. Narrow bands, running vertically, or nearly so, 
add to the appearance of height. Similarly, since harsh, stiff 
textiles suggest severity, or dignity, or solemnity, while soft, 
dainty ones suggest the gentle, the delicate, the little, those 
who are unusually large should avoid th(? dainty either in 
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texture or design. Again, the textile of dull character absorbs 
the light while the lustrous reflects i t. Note further the effect 
of lines placed in contradiction to the general contour of the 
figure. Lines in the design, whether seams, trimmings, or 
folds, should be j:)laced so as to be in harmony with the 
structural divisions of the body. Note the chang{‘s in moving 
the waistline or the shouldcT s(‘am. Notice* the* limitations 
in the use of a textile having a |)ronoiinced design. Only a 
few can w(*ar it. In making a dr(*ss of it there are only a 
limited niimb('r of ways in which it (xin be designi'd. 'Trim- 
ming possibiliti(‘s are* \’(*ry fi'w. Try ways of const riu'ting 
a tw'O'piece costume, using tw'o diffenMit materials. When 
the waist and skirt mert in a straight-liiK* fashion, see how' 
impossible* is the eftee't of unity. Try ways of e'onnecting 
the twe) parts of the e'e)stunie* thre)ugh trimmings and inter- 
lejcking elesigns. 

Ce)lor likewise iu*e‘els e:are‘ful sele.‘ction, relalixe* te) the* in- 
eli\aeluars natural coloring. Note the eee)nomy e)t se'le*e'ting 
garments le)lle)wnng a e'onsistent eolor scheme*. The eTfe*cts 
ot neutrals, the pe)ssibililie*s e)f e'e)mplementary anel of ne*igh- 
boring ce)le)rs, the* limitations eef the* one*-ce)le)r tc'xtile as ce)n- 
trastexl with the* \^ariant-('e)le)re.*el te*xtile*, anel the laws of 
suborelination in ce)le)r scheme*s — all neeel attentiem anel 
ex[)erimentatie)n. 

These matters of se*lectie)n in cleething are (|uiteasimportant 
fe)r boys as fe)r girls. The sele*ctie)n eef suitings, of hats, of 
shirts, of ties, e)f se)cks, anel of sheies shoulel all be considered 
as parts of the study of clothing for be)ys. re)ntests for 
both be^ys and girls in judging ceestumes with referene'e to 
their harmony and their fitness te) i)articular perse)ns are an 
excellent method e)f testing growth in appreciatie)n of design. 

Learning how to use a sewing machine. In connection 
with finding the history of the invention of the sewing 
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machine, each child should have the opportunity to use a 
machine enough to learn how to run it and keep it oiled 
and clean. 

Learning how to repair garments. In Grade III, the 
children learned how to prevent knitted goods from “ run- 
ning.” Other items in the care and repair of clothing should 
be taken up, developing simple i)rinciples for mending, 



patching, and darn- 
ing. This work con- 
nects with economic 
considerations in 
buying, growing out 
of the budget study. 

Wise buying of 
stockings is a part 
of the problem of 
determining the 
amount to be spent 
for stockings. Shall 
they be cotton, 
wof)l, or silk ? What 
are the relative costs 
of these ? What are 
the relative wearing qualities? When should f)ne wear silk 
stockings ? What arc the points to be noted in examining 
a pair of stockings before buying? What are the conse- 
quences of too small a pair? 

In darning a stocking, a soft darning material should be 
used. If a place is worn thin or a hole is to be filled, vreaving 
in new material is the best method. The warp threads 
should be put in lengthwise of the knitted fabric. The best 
wearing shape for the darn seems to be the diamond, as it 
seems most suited to supporting the weakened fabric. 


Courtis]/ Atdro/iolilitn M ust'um of Iri 

Fig. 77. Pillow Lace, a Typo of Art Textile 
Work 
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Care should be taken to weave the woof thread in loosely 
enough. Some advise leaving a tiny loop at the edge of the 
darn each time in drawing the woof thn^ad through. 

The children may be inten'sted in ways of darning, 
designed to make the hole less consi)icuous. The use of 
tailor’s gummed tissue on the wrong 
side of the cloth is one means of 
closing a tear. The use of ravel- 
ingsof the same material is anotlu'r 
method, being valuable becaus(‘ it 
provid('s an exact match in ('olor 
and quality of matc'rial. Darning 
vSo as to n'plac(‘ the destroyed pat- 
tern is an inten'sting study. Some 
have found that tears in Haniu'l 
and broadcloth are best rei)aired by 
the use of hair. The fineness of th(‘ 
hair makes it possible to embed it 
in the thickness of the cloth so that 
stitches can easily be hidden. 

Making a work apron. Many 
pieces of work attempted in this 
grade are such as demand some j)ro- 
tection for the clothing. A good 
work apron, such as suggested In 
Fig. 78, may profit.ably l)c made. o.n.trurti.m of an 

In order that the children may get Apron Pattern 

some insight into the problem ot 

cutting ’a garment to dimensions, it may be well to take 
individual measurements and ha\ e each child cut a pattern 
under the common directions, 'fhe line AH indicates a 
fold of the goods down the front of the apron. BC equals 
one-half of the distance across the chest from armscye to 
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armscyc. DF should be about two inches longer than one- 
fourth the waist measure. EG should be one-third the hip 
measure. KL may be about three iiu'hes wide. To locate 
L connect CXF Find the middle of CG. L is in the line 
LM, which is parallel to AD. To avoid buttonholes, sew 
straps from L to 6r crossing the back diagonally. 

Finding how to cleanse and preserve clothing. Some 
clothing materials may be laundered and some may be dry 
cleaned. Make a summary of kinds of materials which may 
be laundered, indicating the j)arti(ailar forms of laundering 
for each, and the kinds of soap or other cleansing agencies 
which may be used upon each to adwantage. Dry cleaning 
may be done by first thoroughly brushing and airing a 
garment, then soaking it in gasoline for several hours or over- 
night, then wringing out, drying, airing, and pressing. 

Garments should i)e kept well pressed, both when being 
worn and when stored. When put away for storage, all gar- 
ments made of animal fibers — wool, silk, or fur — should 
be protected from moths. Kind out the several ways 
for protecting clothes from moths. Garments which are 
worn should be brushed daily. All spots of grease, ink, 
paint, or other stains should be removed as soon as possible 
to avoid damage to the garment and because the longer 
the stain remains the more difficult it is to remove it. Con- 
sult a book on clothing to find out the best ways of re- 
moving stains and spots. 

Desirable outcomes in Grade VI. From this work the 
teacher should expect : 

1. Some understanding of the status of the United 
States in the manufacture of commercial dyes. 

2. Some appreciation of the variety of colors obtainable 
from comnKTcial dyes as compared with those obtainable 
from vegetable dyes. 
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3. Knowlcfls>c of how tlu‘ fl.i\ TiIrt i>s piodiircd. 

4. Quite (jefinitc knowledge of (he ways to distinguish 
the four textile fibers. 

5. Some understanding of the significance of machinery. 

6. Some knowledge of the industrial revolution and the 
beginnings of factories. 

7. Sonu' information about piece work, sweat shojis, 
division of labor, and some of the conditions of factory 
work. 

8. Knowledge of the inices one should pay for staple 
textile materi.ds. 

g. Knowlixlge of how mucli .1 sixth-gr.ide boy’s and a 
sixth-grade girl’s ('lothing should cost. 

to. Some acipiaintance with the can' and use of a sewing 
machine. 

If. A growing interest in line and color relative to clothes. 

mni.KXiR.xniv 

Baldt, F. I. — Clotfiin<^ for Wtnncn Fippincott. 

Includes budgets, fabric's, (h'sigiis, colors, pattc'rns, and 
proce.ssesof construction. Suit.dih* lor teachc'r’s reference. 
Ball, K. F., and Wlst, M. E Household Anlhmctic, pp. 89- 
116. Li])i)incott. 

Chapter on clothing contains miK'h valuable material rela- 
tive to amounts, costs, and budgc'ts — a high school text, 
excellent for reference for tc'aclu'rs and children of the 
upper elementary grades. 

Brown, Edith A. — Peef)s at Industries — Rubber. A. & C. 
Black, Ltd., London. 

A very inclusive account, giving history, [)roccsses, kinds, 
hisTorical developments, factory methods, and rubber 
I)roducts. \V(‘ll illustrak'd 

Chamherlain, J. F. — How We Are Clothed. Macmillan. 

A geographic reader, (din In- u-^ed by the children. Dis- 
cusses production of many materials used for clothing. 
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Cooley, A. M., and Spoiik, W. H. - Household Arts for Home 
and School. Vol. I. Macmillan. 

Contains details pertaining to textile materials, sewinjj; pro- 
cesses, and care of clothing, including darning, patching, 
and removing stains. 

Earle, Alice Morse. — Home Life in Colonial Days. Mac- 
millan. 

Rich in details descriptive of clothing and other processes. 

Gibbs, Charlotte. — Household Textiles. Whitcomb and Bar- 
rows. 

Discusses early processes of Egy[)tians, Peruvians, Pacitic 
Islands, and American Indians; coloni.il processes with 
wool and flax, and modern factory processes. A good 
reference for ui)per elenumtary grades. 

Goddard, P. E. — Indians of the Southwest. American Museum 
of Natural History, New York City, Handbook Series 
No. 2. 

An attractive description of the blanket-and-poltery-making 
Indians. Illustrations excellent. 

Hall, Jennie. — Weavers and Other Workers. Rand, McNally. 

Written in a style for third-grade nviding. Attractively 
illustrated. Stories and descriptions of pastoral jjeoples 
of olden time and now. 

Hooper, Luthicr. — Hand-loom Weaving. Rand, McNally. 

Very detailed direc'tions for using a loom both for simple 
weaving and for pattern weaving, including brocades, 
tapestries, tissues, and velvets. 

Kinne, H., and Cooley, A. M. — Clothing and Health. Mac- 
millan. 

Contains detailed information relative to the selection of 
clothing, qualities of various materials, processes in sew- 
ing, and care of clothing. Suitable for the use of the 
children in the upper elementary grades. 

Kissell, Mary Lois. — Yarn and Cloth Making. Macmillan. 

Very detailed in history and technique of spinning and 
weaving. 
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Watson, Kate Heintz. — Textiles and Clothing. American 
School of Home Economics, Chicago. 

Includes primitive methods, weaving, fiber studies, modern 
methods, studies of fabrics, mending, darning, and sew- 
ing. Valuable for its illustrations. 

Wells, Margaret. — How the Present Came from the Past. 
Book I. Macmillan. 

(jives interesting data on the beginnings of civilization. 

WiNST.ow, Leon L. - - lilementary Industrial Arts. Macmillan. 

("hapter 7. An interesting account of processes in the tex- 
tile mills. 

WissLER, (_'lark. — North American Indians of the Plains. 
American Museum of Nalur.d History, New York City, Hand- 
book Series No. i. 

Well-illustratt'd, authentic descriptions. Excellent reference 
for children. 

W(joLMAN, Mary Schenck. — Clothing — Choice, Care, Cost. 
Lippincott . 

Discusses limitations, suitability, and value of cotton, 
woolen, worstc'd, silk, and linen fabrics with reference to 
budget studies. It is helpful in its discussion of care, 
repair, renovation, dyeing, and cleaning of clothing. 

Woolman, M. S., and McCiOWAn, E. B. Textiles. Macmillan. 

A very inclusive .source of informal ion for the teacher rela- 
tive to textile materials, spi-nning, weaving, microscopic 
studies, dyeing, laundering, and budgets. 

WoR.sT, EinvARD F. — Foot-power Loom Weaving. Bruce Pub- 
lishing Co., Milw.iukee, Wis. 

Very careful directions for spinning, preparing the warp, 
threading the loom, and weaving, (’ontains much in- 
formation about old-fashioned coverlets and the drafts 
for weaving them. 



CHAPTER IX 


Suggestions for the Study of Shelter 

GRADE I 

Finding what other homes are like. The discussion of the 
family life includes attention to the house and its furnish- 
ings. These constitute the one i)Iace which the child knows 
best. The fliscussion of the tilings in th(‘ home, when' they 
come from, and what use is made of them is a means of lead- 
ing the child out into a larger experience and of arousing 

int('rests which may be 
far-ri'aching in his 
growth. Through this 
hi' may find that all 
homes are not just alike 
and that all mothers do 
not manage the house 
in just the same way, 
but that there are some 
elements common to all 
homes. 

The location of the 
house relative to the 
view, sunlight, air, 
available water, and 
drainage ; the struc- 

Fk.. 79 A House Made Ly a EirsL-Grade Qf the hoUSe, itS 

^ size, shape, the mate- 

rials of which it is made, and the number and purposes of the 
rooms ; the way the house is heated, lighted, and ventilated ; 

212 
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the furniture in the house, where it was bought, the materials 
of which it is made, how it is cared for, and of wluit use each 
piece is; and who k(‘(‘ps the house* clean, airs it, buys new 
furniture, and pays for it, are some of (he toi)ics to be 
considered. 

Making a doll house. To make this discussion real it 
should be associati'd with the construction and care of a doll 
house, togeth(*r with 
the exchange* of ide as 
as to how mothe'r or 
fathe*r does the* \ ari- 
ous tasks in the* 
home. Many kinels 
of doll houses have 
been made. The 
tyi)c to be iisexl as a 
basis of this work 
depends upon loeal 
conditions which 
must be judged by 
the teacher who un- 
dertakes the we)rk. 

Some teae'hers haw 
made a frame hemse. 

They h ave u se'd 
joists, stud d i n g , 
weatherboarding, 
rafters, and shingles, 
cut to pVoportionate 
sizes. The children had merely the t)roblem of sawing 
to length in framing the house and assi*mbling its parts. 
In some cases the children as a group ha\{* made one 
house ; in some others each child has made* one house. 
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can be built by letting each room l)e marie b\^ a grou[) of 
children and then assembling th(‘ rooms into a whole house. 
Some teachers have found cardboard boxes used in this 



Fig. 82. A Room of tiu' Apai tnicnl I loii.o atnl the ('lulil Wlio 
t M.idt' and Fiirmdii'd If 


way quite satisfactory. In any case a house in process 
of construction sliould be visited if possible. 

In planning the rooms, each room should, in turn, be the 
subject of class discussion as to its function and best ar- 
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rai\i;(‘irienl. The reason for having the bathroom white 
and tiled, the custom of having the kitchen ver>^ white or 
light, why the bedrooms should be so arranged as to have 
plenty of sunshine and air, the arrangement of the living 
room so as to make it suitable as the center of the family 



Fig, 83, An Aparitncfii ITonsc Built by Another First Grade 


life, the ruiinberof windows needed in each room, and the 
means of making the dining room an attractive, cheerful 
place are some of the points to be considered. 

Making a brick chimney. Just as no picture of a house 
drawn by a child is complete without a chimney with smoke 
coming out, so a house he is building will probably be more 
satisfying if it has a chimney. To shape the bricks, make a 
mold by nailing some narrow strips along a board which is as 
wide as the bricks should be long— perhaps one and a half 
or two inches. Set in partition boards far enough apart 
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to leave space for 
the width of the 
bricks. This width 
should be half the 
length. The chil- 
dren should find out 
these proportions by 
measuring soiik' 
bricks. The bricks 
are made by press- 
ing clay into the 
spaces of (h(‘ mold. 
When partly dry, 
rc'move and pku'e 
where tlu'y can dry 
thoroughly. Bak(‘ in 
a kiln, if available. 
If not, put in the 
hottest jdace in the 
furnace to bake. 

When the build- 
ing of the chimney 
is under discussion, 
have the children 
tell how the bricks 
are placed one upon 
another. Let them 
try to draw a por- 
tion of h brick wall. 
Then let them ex- 
amine a wall or 



chimney to see what the usual arrangemt'Ut is. 'They may 


note several forms of arrangement, however. 


A Collapsible Type of House for the S 
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Have them find out how the liricks are held in place. 
Mortar of lime and sand was once used exclusively, but to-day 
a cement mixture is often used. This is much harder and 
will give better results. (it‘t some commercial cement and 
some sharp sand. Mix dry thoroughly in the projxirtion of 
three parts of sand to one* of ('ciiient. IMix with water, pre- 
paring only a little at a time lest it set bedore using. 

I'his work with th(‘ brick chimney should include some 
explanation with picture's of the brick factory and its kilns 
or a trip to such a factory. 

Painting the house. Some paint, old ciothc's, brushes, 
and pa{)er to protect the floors are nec'ded. If jiossible, go 
to see a man jiainting. 

Making the wall paper and putting it on. After the win- 
dows and doors have bern cut and the strijis of lumber 
nailed on for casings, the cjiiestion of making the walls at- 
tractive should be takem up. Discussion of how walls are 
finished will bring out the fact that most walls are first 
plastered on the inside'. To make the idea of plastering 
clearer, the children should visit a house that is being 
plastered. Call their attention to the way the laths have 
been placed on so as to hold the mortar. If a house in just 
this stage is not available*, there may be an old house where 
the plaster is falling e)ff. This will enable the children to 
unelc'rstand. Tf this also is lacking, some lath e'ould be 
nailed on two stueleling fastened in a parallel position and 
semic mortar be mixe'el and the* attemiM be made to put it 
on. From any e)f these experienex's it will be evielent that 
to plaster tjie de)ll he)use is impracticable. 

It will easily l)e decieled that the best thing to do is to 
paper the house. Te) help in the ielea a sample book may be 
borrowed from the wall paper store. This will show the 
children now varieel wall i)aper is. They may also bring in 
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illustrations cut from hous('hokl mat^azines. Simplicity of 
design will be noted. Small houses should ha\'e jdain 
paper with a border at the (oj). Stripes can well bi* used 
in bedrooms in small houses, hroin the discussion, ick'as 
should crystallize intp definite plans for papering the 
rooms of the doll house. Crayolas can Ix' used in making 
the designs. 

Making the furniture. Many ways of making furniture 
have be(*n tried. Some ha\'(‘ used the “ sixteen-fold ” 



l'i(. tS^. Smiih; PuniiLiirr M.ulc liy iiddf C liildti u 


method, using paper for the mati'iial. Sonu' have worked 
out elaborate directions for (ardboard furniture. Some 
have used ^\'ood, follow'ing th(' ('onstruction ac'tually found 
in the furniture industry. All these sivin too tedious for 
littk‘ lingers, Uaiding to \'iolat(‘ the musi'ular and iierA'ous 
development of the child. In (kn iding what type of furni- 
ture to make it is well to rix all llu' primaple that in any 
handwork in these industrial studii's, it is adecjuate for 
Grade I that the thing made satisfy in form and function. 
In applying this we find that block construction is sufficient. 
A chair is made by nailing a Hat board on a cube so that 
the board extends above far enough to serve as a back. A 
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bod takes an oblong Idock and has a board nailed on 
each end so that the boards extend above, one for head 

board and the other 
for foot board. Other 
pieces of furniture may 
follow similar construc- 
tion. 

Making the rugs. A 

loom can l)e made of four 
sticks. Lay the two long 
ones parallel. Nail the 
two short ones on these 
at the ends. Along each 
short stick drive a 
straight row of tacks 
about one-fourth inch 
apart. String the loom 
with cotton twine, pass- 
ing it around the tacks 
from end to end. Use, 

for woof, cotton roving 

or rags torn about one 
inch wide and sewed to- 
gether. For decoration, 
a different color may be 
woven in near each end. 
If the children have trouble keeping the edges straight, stiff 
wires can be fastened in screw eyes along the edges and the 

children can weave over these. The wires can be slipped out 

when the weaving is finished. When the rug is woven, a 
fringe can be made. Cut the material to be used into lengths 
a little more than twice as long as the fringe is to be. Fold 
these threads in the middle. Use a crochet hook to pull this 



Flo. 


H6 A First ( iradc Loom and Rii^ in 
Froccss of Wcavin^^ 
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loop through the end of the rug. When it has been drawn 
through about an inch, push the ends through the protrud- 
ing loop and draw them tight. Do this until you have fringe 
all the way a(Toss both ends. 



Fig. 89. Showing the Method of Attaching the '1 bread to the Rings 
of the Hammock 


Desirable outcomes in Grade I. From this work the 
teacher may expect : 

1. A more generalized concept of what the home is. 

2. A beginning of an understanding of cleanliness in 
the home. 
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3. Some undcrstandingofliousc planning aritl con.slriirtion. 

4. An understanding of tlie siniidest facts about brit k- 
makifig and brick building, 

5. Some idea of simplicity in wall pajKT as an essential 
of beauty in a small room. 

6. Some notion of appropriateness of furniture to use. 

7. Some idea of simple rug weaving. 

GRADE n 

Using a screen instead of a doll house. Making another 
doll house does not seem advisable. I'he children are a year 



Fig. 90, The Screen U'ied as a Bedroom, Fiirnislied with Pieces Made 
^ l^y Second-Cirade ('luldren 


older and they have utilized th(‘ doll house nearly to the 
full. Yet there arc situations calling for some method of 
visualizing and realizing the situation under discussion. A 
folding screen of four or five sections, having a window in 
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one section and a liini^ed door in another, seems to meet the 
needs without wastini; lime in rebuilding. 

Making usable furniture. To carry out the use of this 
screen some furniture of usable size is desirable. Some 
teachers have used a screw construction type, made quite like 

our simple straight- 
line chairs. Such 
work requires a 
metal miter box and 
saw to eliminate dif- 
fu' ulty in sawing 
sticks off exactly 
sejuare. It also re- 
([ LI ires a vise and 
l.)race and bit to 
make the holes for 
the scH'ws. For a 
discussion of such 
work see IMantial 
'I'raining and \'oca- 
tional Education, 
March, 1915, pages 
416-425, for an ar- 
ticle by Iza E. Andrix 
entitled “An experi- 
ment in the Making and Use of Furniture by Second Grade 
Pupils.” Figure 94 shows a type of furniture better suited 
to the possibilities of schools where furniture of the screw 
type of construction is not practictible. Orange and apple 
boxes were used, parts being cut away to shape the desired 
pieces. 

Using the furniture and screen. Dramatizations often 
call for such equipment. It can be used at lunch time by 
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the family appointed each week to care for the house. This 
furnishes splendid opportunity for enforcing the need for 
simple, correct table service and manners. An illustration 
of this is shown on page 285. 

Making curtains. Ctirtains can he made for the window, 
designing with simple stick printing by way of stressing 



Fi(.. 94 Sonn' Furniture M.ult' of Oranj^'c lioxis 


another element in making the home attradive. Keeping 
these clean emphasizes the importance of cleanliness of 
hangings in the home. 

Visiting the lumber yard. When making estimates for 
the furniture, the consideration of kinds of lumber needed 
should lead to the lumber yard as the .source of lumber. 
The children may then' see lumber as it is stored for sale. 
Different sizes of lumber, different kinds of wood, and other 
building materials, including shingles, nails, laths, sand, 
lime, and cement can be pointed out. Some one should 
raise the question as to where the lumberman gets -his dif- 
ferent kinds of lumber. 

Gathering pictures and information about lumbering. 

Government publications are ve*ry helpful and stimulating 
sources of information, although the reading material may 
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be beyond second-ti^rade ability. IMagazine arti(dcs and 
textbooks in geograt)hy often contain excellent pictures. 
A miniature lumber camp can be made in the sand-table 
from the ideas gained through the pictures. A small tree 



Fig 95 Model of .1 Lumber ('amp Made l)y Cliildieii 


tnay be cut down and taken to a man who has a band saw, 
in order that the children may .see it cut into lumber, ('all 
attention to the slabs. 

Comparing our homes with the dwelling places of primi- 
tive man. The value of our ('onvenienc('s will be much more 
appreciated if the ways primiti\e men lived are compared 
with our ways. The stories by Miss Katherine Dopp, re- 
ferred to on page 92, furnish excellent material. Note the 
living in trees, the value of tlu‘ discovery of fire, enabling 
them to keep wild animals out while they inhabited caves, 
the work of Firekeeper in protecting them at night, the lack 
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of furnishings to make the cave comfortable, the use of skins 
for warmth, the beginnings of weaving in twining sticks in 
and out among saplings bent together to make a hut, the 
weaving of mats, the selection of a cave near a stream to 
provide water, the location of the home near roots and ber- 
ries, and the crude drawing on the walls of some caves as evi- 
dence of interest either in art or in making a record. 

Comparing our modern cooperative conveniences with 
clan life. The work of a lir(‘k(H‘per may l)e compared and 
contrasted with that of our (ire department; and the loca- 
tion of the home near a stream with our ('ity problems of 
providing pure water. Such an achievement as the 
Ashokan Reservoir for New York City can be used to il- 
lustrate how imi)ortant it is that a large community co- 
operate. The National Geographic Magazine for J iily, 1918, 
in an arti('le by W. J. Showalter gives excellent illustrations 
for this study. The article is entitled “ New York — Me- 
tropolis of Mankind.’’ Using these pictures, oik' can make 
comparison with the water system of the local community. 
Local methods of lighting and heating the house may be 
compared with those used in other communities. The work 
of primitive men in hunting and lighting may be compared 
with the work of the police and the army. The way in 
which boys and girls were taught in primitive communities 
should be compared with ouP school systems and libraries. 

Desirable outcomes in Grade II. From this work the 
teacher may expect : 

1. A clearer notion of the meaning of cooperation. 

2. A greater appreciation of home and conveniences. 

3. A somewhat better notion of furniture construction. 

4. A beginning of understanding of lumbering processes. 

5. Some notion of what a lumber yard contains. 

6. Some conception of primitive conditions of living. 
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GRADE III 

Making a collection of pictures of famous houses. Post- 
card pictures are common in the children’s experience. 
Friends, traveling, send them home. An interest in collect- 
ing pictures of famous houses may be made finite worth 
while, as it will enlarge the reach of the children’s interests 
and will tend to broaden the ('onception of how varied houses 
may be and yet meet the nt'efls of a home. Such places as 
these may be suggestive: Mt. \ ernon ; Longfellow’s birth- 
place ; Irvington, the home of Washington Irving ; Lincoln’s 
l)irthplace ; Roosevelt’s birthplace ; thcA an Cortlandt man- 
sion ; the Alamo ; 

Monticello, the home 
of Jefferson; the 
home of Edgar Allan 
Poe in N(‘w York 
City; Windsor ('as- 
tle ; Shak('sf)eare’s 
home at Stratford- 
on-Avon ; Longfel- 
low’s home at Cam- 
bridge ; as well as 
places of particular 
local interest. Find 
why these are of in- 
terest and note the 
varied structure. 

Making an Indian 
wigwam. In connection with the study of Indian life in this 
grade the children should get a clearer notion of the type of 
house the Indian lived in. 'Lhe ease w ith wdiich it could be 
carried from place to place, the importance of selecting just 
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Fig. ()0 a lil.'u'kfoot Indian <jf Motilana .Setting 
Dp the Dodge Poles 
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the right kind and 
number of lodge 
\ l)oles, the lise of skin 

I for covering, the 

shape of the skin, the 
opening at the top for 
let ting out smoke, the 
vay this was shaped 
and altarhed to a 
pole for closing as the 
direction of the wind 
necessitated, the cus- 
tom of building the 
lire on the floor in the 
^ ^ ,, ^ center, and the use of 

Fr, 1,7 I'lannutlR. Cuvu nniii.' T.i.i buffalo skills for bccls 

and seats are topics 
whii'h should receixe attention. Read the selection from 
Parkman’s The Oregon Trail, Chapter XIV, describing the 
Indians’ mo\ ing from place to [)laceand packing the wigwam 
on the lo(lg(‘ poles to 
be dragged l)y ponies. 

Finding how the 
Pueblo Indians built 
their homes and why. 

The National Geo- 
graphic Magazine for 
June, 1921, page 652, 
and March, 1922, 
pages 322-331, con- 
tains accounts by 
R. H. Moulton and 
N. M. Judd, respec- 




Fig. 98 Modul uf ail Indian Tip 
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lively, of investigations being made' under tlii' direciion of 
the Smithsonian Institution of some of the' ruins of Indian 
pueblos, cspcH'ially 
the Pueblo B('nito. 

Gathcrotheri)ielur(‘s 
and information 
about these pueblos. 

An entire community 
lived in one pueblo. 

The entrance was 
not by a front door 
but by ladders uj) to 
thc‘ roof, ('an you 
think why? d'hc* 
pueblos w'vrv usually 
built ui)on high, in- 
accessible plac(‘s to 
make them easily d('- 
fensibh*. Such gar- 
dening as was done 
was conducted in the \all(‘y lU'ar b\'. Th(' grain and the 
vegetaljles were stored in intc'rior rooms. W ater had to be 








CourU’!,i/ American M liscuni 0/ Natural Ilibluru 

Fl(.. lOl. An Indian Pueblo in Arizona 

Many chimneys? Why did these Indians build such dif- 
ferent houses from llu‘ houses of th(‘ Indians of the plains? 
What was the diffen'iice in tlieir occupations? 


Fig 102. A School Model of an Indian Pueblo 

Finding what the cliff dwellers’ houses were like. Read 
Clara Kern Bayliss’ book, Lolami, the Little Cliff Dweller, 





live in apartment houses of from six to twelve or fifteen 
stories in height are the New York cliff dwellers. Why? 
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Which of these houses is more com ('ni(‘nl ? More siiiilary ? 
Which do you think will stand llu' l()iu;('r? Sonu' one' has 
said the rows of apartment houses aloni; npj)('r Ri\(M'>id(‘ 



t iiitiii'.u Awincdit uj \u(iiral History 


Fk; io6 Imlirin Hoii.c at ('.tlva, Anzon.i 

Drive in New York City conslituF' man’s Ikilisadc's of th(‘ 
Hudson to parallel nature’s l\ilisad('s on tlu^ othia* side of 
the river. 

Sometimes the Indians of llu' southwest wove houses of 
saplings as shown in the pictun's, Figs. T05, to6, and 107. 

Finding how the Indian woman furnished her house. 
As mentioned before, the Indian woman of th(‘ plains used a 
buffalo robe for a seat or a b('d. Tlu^ Indian of the South- 
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west wove a blanket. See the chapter on Clothing, Grade 
in. Her dishes and baskets, which are mentioned in the 
chapter on lUensils, were not numerous but harmonized in 



i'ouiUsy Anuriam Mut,cum of Natural HMury 

Fig. 107. Wichita Indian House, Oklahoma 

design and color with her blankets. Tier mortar and pestle, 
mentioned in tlu* chapter on I'Oods, completed her house- 
hold furnishings. 

Comparing the Hebrew tent with an Indian wigwam and 
with our houses. Like the Indians of the plains, the early 
Hebrews were a migratory people — roaming, not to hunt 
game, however, but to find pasture for their flocks afld herds. 
The tent cover was rough, made of strong, coarse cloth woven 
from dark goat’s hair. The earliest Hebrews used the skins 
of goats for covers. The cover was commonly supported 
by nine poles arranged in rows of three. The middle row, 
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parallel with the front row, wa^ from six to (mi hx't higher 
than the other rows. I lu' rool thus sloped to the Iront 
and the btick. I lu‘ eox iT was held in plaec' by pins dri\ en 
into the ground. A curtain of the same sort of m.iti'rial was 
hung arotind the ex- 
posed side of the tent 
to break the fon'e of 
the sun’s rays and tlu* 
cold winds. A similar 
curtain through tlu' 
middle' of the tent 
di\ ided thespaea' into 
two compartments, 
one for men and oiu' 
for women. Often the* 

( oiirliM/ \iiiiru(iti M iisi uiii (ij \atvnil Ui\U)r)i 

tent as strit)ed be- f?i,, \ I’mia Imluin (.'tiair, An/ona 

cause the ('loth was 

woven in long narrow strips and tlu's(‘ w(Te s(‘W(‘d together. 
'File cloth shrank with usc' until it InranuMiuiti' waterproof. 

“The black tents of the nomads ha\'(' llitte'd, shadow- 
like, over Syrian fields and Arabian steppes from the dawn 
of human history.” 

Tdow does this type of te'nt dillc'r from an Indian wigwam? 
Which would Ik* mon' comfortable.'^ W Inch would be more 
easily moved ? What ad\ ant.ig(‘ h.i\ (' such shelters as those 
of the Indians and Hebrews o\('r ours.-^ Do you see any 
disadvantages ? 

Making a model of an Eskimo snowhouse. The Eskimos 
cire a rwving people, li\nng in summer near streams in open 
houses made of bark or boards. In the w'intc'r some of 
them build houses of snow^ convtmic'ut to fishing in the icx. 
The main part of the house is rounded o\ er the toj). Con- 
necting with this arc rooms in a series constituting a passage- 
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way to the outside. The outermost passageway curves 
around in a half circle to shut out the cold wind. There 



Cuunesy American Museum of Natural Hlstori/ 
Fi(>. 109. t'skimo Wotnan Cooking in ftcr vSnowhouse, 

The walls of snow are lined with skin. 


is no ventilation other than what can come through the snow. 
The fireplace is a vessel with two uprights across which 
is laid a bar. On this bar is hung a piece of fat which drips 
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oil into the pan due to the heat from the burnlnj^ oil in the 
pan. For a chair the woman sits on a bundle of sealskins. 



Fi(. 1 10. Sall-and-l'loiir Model (;f an Eskimo TTnusc 


A model can be mad(' of clay or by iisini' a flour and salt 
mixture. Or, the childnm in cold countries can try modeling 
one in snow. 

Desirable outcomes in Grade III. From this work the 
teacher may expc'ct : 

1. A more extended notion of vank'ty in Injuses. 

2. A beginning of the notion that houses are an adapta- 
tion in part to the country and in part to the habits and 
occupations of th(‘ |)eo|)le ; and that the materials .ivailable 
in any place and the climatii' conditions arc very exacting 
factors. 

3. The knowledge that there were several difierent kinds 
of Indians with very difierent homes and occupations. 

, GRADE IV 

The work in gcograithy in this grade is usually intended to 
give the child a notion of the world as a whole. In gaining 
this notion, products familiar to the child may be traced to 
their source, the method of production found out, and the 
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lives of the people who do this work may he noted. This 
will bring to the children’s att(‘ntion many different kinds 
of homes. 

Making a collection of pictures of various kinds of houses. 
It will he interesting and profitable lor the children to gather 



('ovrtist/ imirln n \rusiumu/ Xiilurai llii,liiry 


Fl(.. III. A Sll)C‘Il.in I 

pictures of as many different kinds of houses as possible and 
classify them according to the material used in their con- 
struction. If arranged into a chart, the climatic conditions 
to which they are adapted may lie noted. Note the vari- 
ations in a stone castle, a Mexican adobe, an Italian villa, 
an Eskimo snowhouse, a Japanese pergola, a Philij^pine 
bamboo house, a Kan.sas prairie sod house, a miner’s ('abin, 
a New York City apartment house, a California bungalow, 
a colonial house, a IVlississippi house boat, a log cabin, and 


SUGGESTIONS FOR THE STUDY OF SllEETER 241 


a New Eiii^^land farmhouse. Nol(‘ how many eharaeter- 
istic American types there are. I'he National ( ieoiiraphic 
Magazine for April, 1919, contains excrlh'iit illustrations of 
the cone dwellings of Asia Minor, a \ery unusual type of 
house to contrast with otluu's which the chiMren may study. 



tuuili^U Aiiuruun M HMt/tu oj A'uturul HMorij 

Fi(.. 112. Frame of .1 Itoii-^ in liasL Siberia 


Making a log cabin, d'hose childn'ii who ha\’e not a log 
house near, which thi'y can \isit, may Ix' inti'ri'sP'd in makiuL; 
a model t(; see how it was const ructc'd. 'I'Ik' logs should 
be notched to lit at the corners, llu‘ c'lMi ks ( an be hik'd with 
clay, the door litted with a hitch and latch string, the win- 
dows coven'd with oiled jiapi'r, th(' roof I'lapboarded, and 
the floor made of puncheon. 'The chimney should lie built 
of pieces of stone. Since clay and mortar will not hold the 
chimney together well becausi' the [lieces of stone used wall 
not weigh enough, a cement and sand mixture, in the pro- 
portion of three parts of sand to one of ('ement, would better 
be substituted to insure success. 
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Finding how a colonial house was furnished. Gather 
such pictures and descriptions of colonial furniture as can 
be found, d'he broad fireplace with the high-backed settle 
on either side and the splint-bottomed chairs constituted the 
center of interest. Benches were sometimes made by put- 
ting legs in a half-log. In some of the better homes in lat(T 



Fi(.. 1 13. of a l.oi^ C.ihin 


colonial times spinets, tall clocks, four-poster, canopied beds 
bureaus, chests of drawers, highboys, writing desks, — all 
handmade, often of imported mahogany or of native black 
walnut — were to be found. 

Making candles. The houses were lighted with candles, 
although many evening tasks were done by firelight. If 
possible, borrow a candle mold and make some candles in 
it. Make some dipped candles by tying several pieces of 
coarse cotton twine, for wicks, along a stick. Dip the 
strings into some hot tallow. Allow the strings to cool. 
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Dip and cool, and continue until the candles are as lar^e 
around as is desired. If the climate is very warm, it may 
be necessary to substitute paraffin for tallow, since it hard- 
ens more easily. 

If bayberries i^row in the vicinty of th(‘ sc'hool, yather some. 
Throw them into boiliny water. The waKwill be released 
and iloal to thi* surlace. Skim it off. iMc-lt ayain and allow 
impurities to st'ttle to the bottom. Use this in making 
candles as the tallow was usi'd. It may be used j)ure but it 
ofl('n is mixed with tallow. d'h(‘ bayberry candles an* a})- 
propriate for C'hristmas time. In this connection collect 
stories of Christmas customs wa’th the use of candles. 

Collecting pictures, samples, and information about 
lighting houses. This making of (xindh's w ill be lik(‘ly to raise 
questions as to wdien (‘lectric lights wxtc' iina'utc'd. Some 
of the children will ha\e seen laToseiu' lamps. It will b(' 
wa'll to utilize thes(‘ questions in stimulating an interest in 
linding out the various ways in whicli houses ha\X‘ been 
lighted. People in the community may have some inter- 
esting lamps, candlesticks, and other lighting d(‘vic(‘s which 
they wall lend. Th(‘ pitcher lamp with a w ick may he made 
of (day. See page 303. 

Making candlesticks, (daiidh'sticks of metal, glass, or 
clay are preferable to w'oodeii ones since th(‘ danger of fire 
is thus avoided. To mak(‘ one of clay follow the general 
directions for making a vase. Alaka* the base as dirixted. 
Apply one or two coils along the outer edge to give the rim. 
Apply a coil around the ciMiter, making the inside of the coil 
just large enough to hold a (Xindle of ordinary size. Make 
this coil about one inch high, or a little more. For a handle 
make a coil of rather firm clay. SofUm one end and attach 
to a softened place on the center coil, and in the same way 
attach the other end to the rim. 
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Making a rag rug. See the chapter on Clothing, page 179, 
tor the process of weaving a rag rug such as was used on 
colonial floors. Borrow sonic examples of braided rag rugs 
and of hooked rugs. 

Finding various ways of heating a house. In connection 
with the colonial house and its fireplace, (jiiestions may arise 
as to how warm a fireplace^ kept the house. Some children 
may have been to summer camiis or some may have heard 
people tell of almost burning (beside turned toward the fire 
while the otluT side was chilly. Wliat connection did the 
high-backed si'llle haw with this tact? Find the various 
heating systems in us(‘ in the community, ('ollect advc'rtise- 
ments of heating iilants. Id’nd the history of stoves. What 
did people do before ('oal was iisi'd? Mnd in descriptions of 
other lands how the houses <ir(' luxated. What is a charcoal 
brazier? What is a foot-stove? 

Comparing the Greek and Roman houses with ours. 
Hulwer-Lytton’s Last Days of Pompeii suggests to the 
reader a tyjie of family life vviy diffi'nMit from ours. The 
stories of Greek home life indicate a type of house somew'hat 
like the Roman but much li'ss elaborate. Th(‘ followmig facts 
may aid in si^eing how^ the (ireek and Roman houses were 
adajited to a domestic' life very different from ours: 

The Greek house. In the city, the houses wanv crowded 
closely tog(‘ther. d'hey wTre very small, some of the rooms 
being more like c(‘lls. Ik'cause tlu^ ordinary ( ireek spent his 
day away from home' he had no intc'rest in followmig in his 
home the grandeur of the temples. The foundations were of 
rough stone with mud and smaller stones filling in the spaces. 
Above this was the house of w'oodcMi frame. The walls were 
often of sun-dried, mud bricks. They usually were covered 
with a plaster. This poor structure meant that the houses 
of ancient Greece long ago fell into decay and disappeared 
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so that we know little about them. Infonnalion must be 
secured by piecing together hints and reh'n'nces of ancic'iit 
writers. ITom such data some idea has bec'u formulated. 

There was no opening on the lirst (loor exia'j)! the entrance. 
There may have l)een window's on the second (loor. d'he 
clay- tiled roofs wer(‘ us(‘d as a j)leasur(‘ r('M)rt on warm 
ex enings. d'he eiitraiu'e led to a large inner court without a 
roof. It was the' center of the tamily life. ILtc' might be 
found a shrine or an altar to Ztais. A sni.ill room ojjc'iu'd olf 
eitlun* side the li(tk‘ hall leading from the outer door to the 
court. One of these rooms may have Ixon for the slaxe 
porter, the othc'r for horses or other animals. Sometimc's 
thes(‘ litth' roonrs were workshops or ol'lices. In this case* 
they w(Tc' comu'cted with tlu' street, not with the rest of the 
house, ('hickensand birds might Ik* found in thec'onrt. ddie 
court may have Ihx'U siirroundc'd b\' a porlic'o or colonnade. 
A li\ ing room or hall was on one side' ol the ('onrt bac'kof the* 
portico. Otlu'r rooms sk'C'piiig rooms, giK'st chambcM's, 
store rooms -all \a*r\' small, were to be found around this 
court, ( urtains or doors c'losc'd them olf (rom it. d'o the 
rc'ar of the c'ourt on oik‘ side was a hall of nu'u, for ban(|Ut‘ts 
and meetings ol men Iriends ol the' masti'r. Sti'angc'rs ('ould 
go no farther than this hall. 1 Ihmx' wxtc* spcn inl (juarters for 
the women and girls, either to tlu* rear ol the* court on the 
side oi)posite to the hall of nu'ii, or nj)stairs. d'his suite' had 
no connection with the h.ill of men. d'he poor prol)ably 
cookeel in the court, but the' lu'tte'r cLiss set>m to ha\x' had 
aseparate kitchen. No ex idence'of a lin'j)lac(' has be'cn found 
in any rliins, and it is thought })ortable ovc'iis max' have been 
used. Earlier the j^eople seem to ha\'c' used an o})(‘n lire. y\n 
eartheruvare oven has bee'n found in later houst's. Some 
houses had cellars for storing wine. Charcoal in basins 
seems to have been used for luxating. A bontire might be 
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built in the open court. Rooms were lighted by the court. 
Oil lamps of ancient types were used at night. 

In the later centuri(‘s some attempts at interior dec- 
oration were made. Inner walls of marble coating or 
walls whitewashed or cowred with stucco have been found 
in these later houses. Alcibiades seems to ha\'e decorated 
his walls with paintings.^ 

The Roman house. 'The primitive* Roman house was a 
single room, in whu'h the family Wwd, cooked the meals, 
did all their work, and offered sacrifices, d'liere was no 
chimney, the smoke escai)ing through a hole in the top, 
through which the rain ent(*red. Later a basin was dug in 
the floor to hold the wat(‘r that came in, to be used for 
domestic purposes. No windows we're made, light cexning 
through the eloe)r. 'Phis e)ne‘ re)e)m was called the atrium. 

Later a " lean-to ” was built back of this. Next the 
atrium was wnelenexl, i)illars marking the old limits, d'he 
spaces be^yond the pillars lormeel recesse's calleel alee. These 
contained the image's e)f the aneTslors. I'he “ lean-to ” 
developed into the tabliuum, a ree'ess te) the atrium. Back of 
this was the perislylium, a eanirt, e)pen te) the sky, w'ith a 
colonnade arounel it. The' atrium was fe)r a reception reje)m, 
the peristylium for the family anel intimate frie'iids. The 
latter was surroundeel with rooms anel set with fle)W'ers, trees, 
shrubs, and a vegetable garelen. There* was sometimes a 
fountain in the midelle*. Later, rooms on either siele e)f the 
entrance, in front of the atrium, but usually conne’cting with 
the street only, were built, Betw^een these business re)oms 
was the ostium, which was between the door anel the atrium. 
A dog often was chained to the de)orw’ay, or vcstibuliim, or a 
picture of one w^as painted or worked in mosaic on the floor. 
The ostium might have ce^stly pavement, statuary, or wxar 

^ Gulick, Charles Burton. — Th^- Life of Ancient Greeks, Chap 3. Appleton. 
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trophies. It was a long room. Here clients galherctl, wefl- 
ding processions assembled, or people collected, awaiting a 
trip to the forum. 

Gradually the atrium came to be ihe state apartment, or 
the place of display, to show' the owner’s nKignilicence and 



Fig 114. Model Showing tlie Fxtenor of a Roman House 

w-ealth. At the entrance were pillars made of marble and 
in the center w^as a fountain. Statuary and ('arving adorned 
the room. Mosaic floors and walls, painted in brilliant colors 
or with marble panels, and ceilings of ivory and gold in- 
dicated the master’s wealth. 'Fhe rooms along the sides 
ceased to be bed-chambers, the latter being placed in 
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the second story. 'I'hcse sleeping rooms were evidently 
considen'd of lilih' iniportanc(', being small and scantily 
fiirinThed. 

StoiK'andimburned bricks were the first building materials. 

Dressed stone, co\'- 
ered over with mar- 
bl(', was later used. 
In ('lassical times, 
“ rubble work,” of 
('oarse gra\'el and 
concrete, was used. 
'l'hest‘ concrete' walls 
were often fae'ed with 
stone or kiln-burned 
liricks. In later days 
the roofs we're tiled. 

In s('\Tn' wvather 
charcoal bra/iers 
were u^e'd for healing 
])urpose's. Some pe'o- 
ple of wealth had furnaers, or holocautits, with tiles carryin^^ 
the' hen air to desired pJacesd 

Desirable outcomes in Grade IV. From this work the 
teacher may expect : 

T. A rather detailed know^lexlgc of the great variety of 
houses in the world. 

2. A better realization that a house is an adaptation to 

the climate, to the materials available, and to the habits 
and occii])ations of the people. ^ 

3. A sonu'what detailed knowledge of the ('onditions that 
have {)ro(luced the distinctively American types of houses. 

' johubtun, Harold W - Fnvalc Life of the Romans, Chap 6. .Scott, Forcb- 
man. 
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4. A very nuieh enl.ir^i'd inh'rcsl in jicoples of the world, 
their liomt' lih^ and tlu'ir o( ('ii|)aiions 

5. A ^eiU'ral notion of ihe j^i.idiial (solution of lii^hling 
and heating liouse>. 

b. A growint^ al)ilit\ to aj)[)re( i.itc eolonial fiirnishiiiL>^. 

7. A little more detaih'd underslandiiu; of llie honu^ lih' 
of the ( heeks and Romans. 

(;r\1)Iv V 

Finding how trees are made into lumber. Vhe work in 
geography of the l'nit(“d Slates ineluch's the luinln'nng 
n'gions. Px'fore the work has goiK' tar, stati'inenth will be 
met relati\'e to wastefuliK'ss as lum])ering has l)ec‘n eon- 
(liioted. I'ho.se and oIIkts will aroii.sc* inb'nst in the pro- 
('(“sses of lumln'i'ing and clo.sely relat(‘d (|uestions. d he 
geogra[)hir, industrial, and historic' a.spec ts are so closely re- 
lated that they cannot he sc'paratcd. 1 he kinds of himl )er, tin' 
available su[)pty, life in a linnlKM* camp, the wastelul mcdh- 
odsof the earlier lumbering actix ities, the (dforts oi the gov- 
(.‘rnment to conscTve oiir forests, the iorest ri'serves, the life 
of a forest ranger, the cost of forc'st tires, methods of ndor- 
estation, and the annual consumption are .some topics which 
will prove interesting, d'lu'n' is much material axailable for 
this study. T'here are publications which can be secun'd from 
the Government Printer, Washington, 1 ) ( ., on fon'st conser- 
vation, production, .sawFuills, their ('(|iiipnient and oi)eratioii, 
gradation of lumber, forest fin's, lumln'r exports, national 
forests, methods of logging, and pulp-wcjod consumption 
and production. Iwo harmc'rs Bulletins, Ntimbc'rs 
and 358, by Pinchot , called A Primer 0} Forestry, are especially 
interesting and hcljoful in gixang a clear undei standing ol 
problems related to lumlx'ring. Thv Bureau of forest 
Service maintains a motion-picture (dm service which makes 
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a\'ailablL‘ to the schools an excellent source of material on 
lumbering;. 'J'he processes of lumbering are very clearly 
given in the book, Wood and Forest, by William Noyes. 
Some children will be interested in reading some of the 
stories of lumber camj)s, such as Stc'wart Edward White’s 
The Blazed Traitor Ral|)h Connor’s The Man from Glengarry. 
The National Ceographic Magazine for June, 1920, pages 
519-536, contains an article entitled “ Sa\ang the Redwoods” 
by M. Cirant, which is related to the j)n)bl(‘ms of lorestry. 

A trip to a lumber yard will assist in the study. There 
can be seen the kinds of picres into which boards are sawed. 
The lumberman may tell wlu'n* he gets his stock. 1 f t)ossible, 
go when he is unloading a carload of lumber. In many places 
there are the ruins of lumbering activity which may be visited. 
The old flume down which the trees w(‘re floated, the pile 
of sawdust, the old lumber mill by the dam which furnished 
the power to turn its machinery, the half rottcMi corduroy 
road over a .swampy place, lh(‘ decaying logs of once huge 
trees lying in the tangle of young saplings springing up to 
replace the waste — all these spt^ak of the days wdien trees 
were vSO plentiful that the sound of a woodman’s ax, making 
a clearing, was a sign of i)rogress, when the forest, where 
lurked the savage Indian, was thought to be the enemy of 
man. If such remains exist, they may be visited, in making 
the impression of former methods to be contrasted with the 
present spirit of forest conservation. 

Such terms as forest ranger and signal tower should be- 
come familiar. The laws relative to camping in forests should 
become honored. The ways in which the government is 
trying to save our forests through protection and reforesta- 
tion should beccmie well known. Consult the Readers’ 
Guide for references to many magazine articles which bear 
upon these topics. 
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Making charts showing production of lumber. Find from 
the World Almanac (he facts relative to the liimiK'r produc- 
tion of the various states, with the kinds of lumher produced ; 
the production of the United States a.s com[)ared with other 



i'(iuiii\,/ Lonu Hill Limliir Cn , Admai Cltu, Mo 


Fig. 1 lO. Lugs at the Mill Ready 'to Be Cut into Luinher 

nations ; how Ioiir It takes trees of difh'rent kinds to grow ; 
and the planting of national forests. Make linear graphs to 
cx[)rcss these facts. Compare these gra[dis with those in 
the geography. 

Finding what is the cause of grain in wood. In discussing 
the kinds of wood, fjuestions will arise as to what the grain is 
and what are the characteristics of different kinds of woods. 
Some interesting investigation may lollow, including micro- 
scojiic study of sptrimens of wood, I'xperimenting in planing 
a piece of oak to show its grain, hiidiiig the difference between 
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ring-porous and non-poroiis wood, linding what makes wood 
float, and learning to recognize xc'iiei'ring and imitation in 
staining and graining wood, d'he hook by W illiam Noyes, 
already' mentioned, gives much material related to those 
questions. 



('onrh'^l/ Lono-Beil Lumber Co , Kansn\ f'lly, Mo 


Fi(. 117 Jntenor of a iMoik'rn Saw Mill 

Examine bird's-eye maph'. (|uart(‘r-sawed oak, mahogany, 
black walnut, I'bony, and other kinds of wood to note the 
characteristics. 

Take a cube of oak wood. Use a hand mi(Toscope and 
examine the grain on each face. Note on two faces the rows 
or parts of rings of holes. Note this same in a block of hickory 
or hard mapks d his is .seen on a face cut ting across the grain. 
Cut down the grain across a ring at right angles to it in the 
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oak block and note the smooth hard surfaces of irregular 
shape. I hese art' the medullary rays radiating from the 
ct'iUer. Ft is these hard siirl act's that make the beautiful 
grain in quarter-sawed oak: that i^, the log was cut into 
tluarters lengthwise and this exposetl tlu* grain. 

Connect this study with the wood piilj) stutly suggestetl 
in the chapter on Recortls for Grade \'. 

Making a model of a castle. The notion of \ariety in 
house structure will be enlargetl by the study of tht' structure 



Fi(- 118 vSandpaper Model of a and Atnal Made' by Fii tli-Crada 

Ohldtrn 


of a castle and tlu' nec'ds to which it is an adaptation. Rearl 
the description in Scott’s Iviuihoc of (\'dric’s ( astle, ('specially 
the large room in which tlu' ('\cning nu'al w.is eatc'ii on thi' 
first night of the story; also tlu* Lady Rowena’s rooms, and 
the bits d(\scribing the various parts of Ib'ont-ch'-Bcruf’s 
castle;, the dungeon when' N.iac was tortured, the tow'cr 
w’herc Ivanhoe lay waumded during the* attack, the tow'ers 
where the insane Ulrica sang as tlu' castle burned. Chapter 
XIV of Harding’s Story of the Middle A<^es gives a good 
descripti(m of castle construction. F'rorn it the children can 




Fig. 1 19. Sandpaper Model of a Castle by Another Fifth Grade Showing the Drawbridge over the Moat 
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get ideas for constructing a model in the sand table, using clay 
or sandpaper. This will ser\'e to explain such terms as 
donjon, portcullis, drawbridge, lowers, keep, moat, turrets, 
and battlements. It will show the i)rol)lem of providing a 
supply of water during a siege, of keeping the prisoners of 
war, of hoarding a supply of food, of making the structure 
as nearly im[)regnable as possible, and of furnishing protected 



Fig 120. A Ncjrman ('astle 


places for the defenders in which to tight during a siege. See 
the last paragraph of (liapter 1 1 and parts of Chapter HI in 
Ivanhoe. The scarcity and smallness of windows will become 
apparent. The conseejuent gloom of the rooms will be under- 
stood as well as the interest of the returned Crusaders in the 
dyes of the Orient which made possible the bright-colored rugs 
and tapestries which they came to use as wall coverings to pro- 
vide cheer and keep out the chilling winds. Note the size 
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of the fireplaces and the amount of wood that must have been 
burned. 

Finding the history of characteristic features in church 
buildings. Visit some of thi^ most interesting churches of the 
community — selecR'd on the basis of building features such 
as stained-glass windows, groined arches, vaulted roofs, and 
columns supporting the ceiling. Note all the interesting 
features. Then use histories of architecture, encyclopedias, 



Fig. I2I. Sweetheart Abbey, Duttifru's, Scotland 


general histories of Euroj)e, and other available material 
in the library, for studying the period of cathedral build- 
ing in Europe. Make a collection of the pictures of the 
great cathedrals. The National Geographic Magazine 
for July, 1922, pages 60-114, has excellent pictures. Find 
what you can about the building of these cathedrals. 
Consult the Reader’s Guide for magazine references to 
articles about the injuries to the Cathedral of Rheirns. Find 
how stained glass is made. Some children have greatly 




Minster, England 
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increased their interest in windows by designing a window, 
and making a representation of it by using black prdboard 
for the leaded portions and pasting colored tissue paper on 
this cardboard to nprescait the colon'd glass in the design. 
When this is placed in the window so that the light comes 
through, the effect is surprisingly good. 

Read the prelude to the scrond ])art of James Russell 
Lowell’s “ Vision of Sir Launfal,” and see the cathc'dral ideas 
in the frozen brook. Walk through a forest or dense woods, 
if availal)le, and note the tall ('athedral columns of the tree 
trunks, the groined arches of tlu^ int('rlocking l)ranches, and 
the blue vaulted sky and tlu' int(‘rlacing leaves forming the 
roof of the great cathedral. One need not remain long in 
silence before he hears the choir of birds. Read Byrant’s 
“ Forest Hymn.” 

The work should lead to the recognition of the charac- 
teristics of Gothic archit(‘cture - its spires, and its trefoil 
and quatrefoil designs in the carv ing in its choir stalls, altar, 
pews, and arched window designs. 

The decoration of the gloomy stone walls with gorgeous 
tapestries should be noted. 'The industry of tapc'stry weav- 
ing gradually became an art. Great religious themes were 
portrayed in the Rildical stories woven into the designs. 

Finding different ways of cleaning a house. Among some 
American Indian tribes burning a house after a death was an 
early custom. Explain how this custom may have arisen from 
their observations of contagion. Compare with our method of 
removing contagion by disinfecting. J ust how is the vacuum 
cleaner an aid in keeping down th(‘ amount of illness ? Com- 
pare with the use of a broom. Collect des( riptions and illus- 
trations of different kinds of brooms, including the turkey 
wing used for the colonial hearthstone. What effect does 
sunlight have on germs ? Why should one sun rugs ? Com- 
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pare the pri\sent custom ot lisIul; rugs and \'aciium ('k'ancr 
with the earlier custom in sonu' commiiniti('s of nailing down 
a carpet, sweej)ing it, and taking it up every six months and 
Ix'ating it. 

Making a bookrack or waste-paper basket. Tn some 
schools it may he ad\isal)k‘ In (‘n('niirag(' tlu' in!( res! in 



Fi(.. i.\v \Vask'-Pa[)rr Basket , Made hy Cliildren 

himherhy making it possible for (he cliildn'ii to make hook- 
racks or was((‘-paj)(T hasktks. Many d(‘signs are available. 

Desirable outcomes in Grade V. From this work the 
teacher may expec't : 

1. Knowledge about the government’s efforts to con- 
serve and replant fon'sts. 

2. Respei't for forestry laws. 

3. An interest in the life of ,\ forest ranger. 

4. Knowledge ol the lumbering j)rocesses. 

5. Rather dehniti' knowledge* of the |)resent status of 
our lunil)er siipj^ly. 

6. Appreciation of grain in wood. 

7. Some ability to noogni/e different kinds of wood. 

8. ApprcTiation of a castle. 

9. Ability to read stories containing details about a 
castle with more underst.inding. 

10 . An interest in tapestry weaving. 


26 o 


INDUSTRIAf. ARTS 


11. Ai)j)rman()ii of iho historic' si^nihrance of church 
arc'hitcH'tuR'. 

12. Sonic interest in ^ood design and inlen'st in church 
windows. 

13. (»rea(er appnH'ialion of our conv'eniences in removing 
dirt. 


Finding what constitutes value in rugs. By (Iii.s time some 
work will ha\(' Ix'cn doin' in rugs siinicient to lay the Basis 

for an interest in 
' them. A rug .sale or 
a magazine article 
may he the occasion 
of ([lustions as to 
t wltat constitutes 
\ all le in rugs. Col- 
lect such athertise- 
ments and inwvspa- 
Hj per and magazine 
articles ahoiit nigs 
as ('an he ohtained. 
J3y this iiK^ans be- 
('ome as well in- 
formed as possible 
about the different 
kinds. 'rhen\dsita 
store .st'lling rugs 
and find out from 
( ouiltsu Milropolitdn Mu\tnm of An therh'aler the differ- 
Fig. 124. A ! urkish Silk Fiaycr R14; ol tlic cill kinds aild tlieiT 
NiiKac'cnrli Century , , 

values, borne of the 

larger department stores carry a line of hooked rugs made in 
Nova Scotia and N('\v Brunswick, d'hese npresent a type 
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of handmade popular in our (ountry a f(!\v ^c'neralious 
ago. The design was drawn upon die coarsi' textiF which 
was used 'as die foundadon. A large coarsi* hook, poiii(ed 
at the end for punching holes, was used in drawing the yarn 
or rag strip up through the textile far enough to make a loop. 
Footstools or small rugs of this kind may hi' found in llu' 
community. Often (he colors are very crude and lIu' design 
stiff and absurd. The rugs made hi Noxa Scotia and New 
Ih'unswick, howa'xer, often are lox’ely in I'olor and fh'sign. 
Some sell for large sums of moiit'y. This type of rug rep- 
H'sents an AuK'n’ean (h'wloiinu'ut of an art in rug making 
w hich is siigg(\sti\ e of the orii'iital rug. 

Find the characteristh's of oriental rugs in irregularitx' of 
design and shaix', in softness of I'olors, in diirahillly of (lual- 
ity, and in meaning of (U'sign. d'hi' Metropolitan Musi'um 
of Art, New ^"ork City, has jirinted mati'ri.il whiicli gives 
pictures, drawings, and d('scri|)tions which will help a 
little in gaining some understanding of the nu'aning of the' 
designs. 

Learning to recognize some of the characteristics of 
good furniture. Stri'iigth of construction, kind of w'ood, 
appropriateness to jmrpose, (jiiality of workmanship, and 
beauty of design are (‘ssenlial in a good looking piece of 
furniture. Many di'signs are in ((‘resting in HiK'whK'ii thought 
of apart from the niat('rial, but, when thought of in tc'rnis ot 
thegrainof thew'oodand conM'(|uent sirengthol ('onstruction, 
are not satisfying. A picTe of furniture to Ix' good must be 
good for something. An eleiiK'iit often ovi'rlookc'd is the 
element of appropriateness to [lurposi'. 'FIk^ pieceof furniture 
must be in harmony with its surroundings, d'he heavy 
looking mission furniture crowds <i small room. Exjiensive 
oriental rugs call for furniture of (vxc'elh'nt material and 
workmanship. A dainty Sheraton ('hair is inappropriate 
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in a room where there are a ruiinlKT of children playing. 
Highly polished furniture is not appropriate in a summer 
camp. 

Write to some furniture house for catalogues of their furni- 
ture. After becoming somewhat familiar with their types and 




i'oHTUsy M etropolitan Mv’tnim of Art 

Fig. 125. A Group of Furnitun' from tho Ej'yptian Middle Kingdom during' 
the Empire Period, from Tlu'bes and Elsewhere — Made of WtKid and Rush 


having gained what information is available upon styles and 
periods of furniture, visit a furniture store and find the kinds 
there on sale. 

This attention to good design in furniture may lead to ques- 
tions alx)ut period furniture, for the children will note such 
terms as Chippendale, Sheraton, and Queen Anne occurring 
in catalogues of superior furniture. Eberlein and McClure s 
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book, The Practical Book of Period Furniture, is of great 
assistance in finding the chief characteristics. As a sugges- 
tion of possibilities, some of the chief periods and some of 
their outstanding characteristics are here given. 

Jacobean, i6oj 1688. The material was usually oak, but 
walnut was used in the latter part of the period. In general 



Fig. 126. Furniture Made by UpiK-r Grade Cliildren 


characteristics the furniture was stout and heavy, even to 
clumsiness, with a predominanci' of straight lines, and with 
a tendency toward squattiness. Stools and benches were 
more common than chairs. The occasional chairs were fitted 
with high seats, heavy stretchers between the legs, high 
and stiff paneled backs, quite suggestive of choir stalls — 
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the* wholi' (‘xpn'ssinj^ scxcrity and dignity. Thn legs and 
stretehers were often turned. Fre(iueritly the former 
were hiilboiis. Carx ing was niiudi used. See Fig. 127, 
William and ^Jar\\ 16SS 1J02. Tlu' material usually was 
walnut, 'rile period was (Taraeterized by hooded tops, 

nij)-turned legs, often 

y' w(Te often hoofed or 

^ clawed. Can ing w as less 

Comti<iy MilniimUtin} M mi urn of \rt i . . . 

^ , .M r Mr , . Used than in the previous 

Fic.. T27 Lull- lai'olHMii ( h.in <>f W.ilmil . * 

, ■ period, although still 

In the style of Cliailes It, known as the , , ‘ 

Resloiati.m PonoT 16S0 16, S5. 

Figures 128 and 129. The 
furniture relleeled the Dutch innuenre. 

Queen Anne and Early Georgian , i^02~i']$0, 1 'hc materi- 
als were usually walnut or mahogany. 'Fhe outline seems 
characterized by the use of the eyma curve, a doubh* ('urve 
somewhat like a flattened letter s. 'Fw'o such curves in 
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comlMiiation, al one angl(‘, j^axM* (he Vnw for (Ik* Fnek of (he 
chair, at anodier aiii^le the (op^ ol secr(‘(<iries oi' c iiphoanE, 
and ^(ill anoth(‘r ani;I(' tlu' skir(s ol ((1(^1111 |)iec(,'s, whih* 
one (nir\'e ga\’{' tin* Hik' of (In* cabrioh' le;^. Fdaborali' cai \ - 
in^' also was used, the knees of c abrioh* legs being adornrd 


with eagle heads; later 
with lions’ heads, and 
still later by grotes(|ue 
satyr-niasqiies. d'he fec't 
of the* h'gs wc're carx c'd 
into clawed, clul)b(*d, or 
hoofed effirls. Tlu* iisc^ 
of stretcluTS is lidlc* 
found in this period. 
The chair backs WC'R* 
sonu'whal 1 (A\(t than in 
|)n“\’ious j)erio(ls. d'he 
central part of the back 
of a ('hair is ('alh'd (lu* 
sl)Ia!. In (his pc'riod tlu* 
splats were usually fid- 
dlc'-shai)ed and the seats 
rouiuK'd. Sec* lag. 130. 
Figui'C I2(j is an Amc'ri- 
can highboy of (his 
period. Note (he in- 



verted cups and cynia in iIk '.I'. u of james II, irxs^-ios*) 


curves. 

Louis,,XIV, 1642-1^1^. Tin* material was oak and walnut. 
The structural line's were \’ertical and horizontal, giving a 
tall, perpendicular aspc'ct with an element of severity, d'he 
furniture of this period is characterizi'd by dignity, even to 
the pompous, and by magnificeiK e, elegance*, and profusion 
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of ornamentation. There was much use of veneering, gilding, 
painting, lacquer, and metal and tortoise-shell inlay, as well 
as of rich upholstering. The decorative motifs included 

cupids, wreaths, busts, 
satyrs, and dovTs. The 
seats of the chairs were 
approximately square. 
See Fig. 13 1. 

Louis X F, IJ 15- 
1774. Walnut, oak, 
and mahogany were 
used, the last more 
than in any previous 
period. In contrast 
with the Louis XIV 
furniture, that of this 
p(Tiod is characterized 
by extreme curvTd 
structural lines. Li'gs, 
arms, and frames of 
chairs were carved 
elaborately. The .seats 
were broad and nearly 
square, tapering 
slightly toward the 
back. The arms of 
the chairs were short 
and flaring, the sup- 
ports to the arms 



Courtesy Meltopolitan Museum of Art 
Fig. 129. An American Mahogany Highboy 
of 1 7 10-1720 

Reflects the William and Mary Period in- 
fluence through the mvcrlcd-cup turned legs 


meeting the scat far back. The backs were broad, arched a 
little, and carved. Bedsteads were characteri/x'd by dra- 
peries and canopies over the head rather than by posts. 
Tables often were made with not a straight line except the 
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top. As in the previous [)eriocl, much use was made of 
inlaying, veneering, painting, and upholstering. The decora- 
tive motif included rocks and sIkOIs — the “ rococo ” orna- 
mentation. It was a formalized attempt to exjjress a 
tendency to the rustic. Wreaths, busts, satyrs, dov^es, cu- 
pids, and fountains again 
were much employed. 

See Fig. 132. 

Chippendale, 1740^ 

1780. Mahogany was 
the characteristic ma- 
terial, with some us(‘ of 
satin wood. In general, 

Chippendale’s furniture 
is charac I ('rized by 
strength and solidity 
combined with grace and 
In'auty. It appeared 
strong and was so. B(‘- 
cause of the use of ma- 
hogany instead of walnut 
the heava'ness of preced- 

. ^ ( '0 urti A y Metro pot ltd n M useum of Art 

ing types was displaced Pj,, , Malio^Mny C^hair of the Early 
by lightness and grace. Geoigian Period 

His work falls under four 

sources of inspiration, for he was most skilled in adapting 
styles to his standards of excellence. The first phase of his 
work is characterized by the traits of his English predecessors. 
In this period housed as motifs lions, masques, egg-and-dart 
for moldings, claw-and-ball, and acanthus leaves. He re- 
tained the cabriole leg, clawed foot, and hooped-top back. 
See the chair in Fig. 133. The second type was marked by 
the Gothic influence, where he used pointed arches and 
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(liiatn'foils for motifs. 'The ( iotliir pillar and fretted designs 
are eharact('rislie. 'I'he third type is French, using the shell 
and rococo motifs. 'Fhe fourth tyt)e is Chinese, with pagoda 
details for motifs. 

1'he chairs characterize' his work perhaps more than the 
work of any othc'r desigiUM*. The seats were angled at the 
front corners and broader in front than at the hae'k, giving 

an open, geaicTous effect. 
The hacks weTC greatly 
varied, tending to he 
fre'lted and int(’rla('ed 
in (‘ffect, as contrasted 
with the solid splits, or 
panels, of Oueen Anne’s 
timeor th(“ pierced s})lats 
of tlu' Mirly (h'orgian. 
d'hey included piena'd, 
splatted , llat-hoop('d, 
rihhand, ladd'r, ('lothic 
])lllar, har, and fretted 
hac'ks. W’ith the change 
from the cahriole legs 
of his earli(T ))eriod to 
straight legs, lu! used 
stretchc-rs. Along with 
this was th(' introduc- 

{ ourUsi! \[ilri)i>o'ilini \lii\inin<if IrC 

Fic;, 131 A ClK,Lr ,.f iIk- Lo.ms xiv l'rn.»l sciiiarcfl harks (o 

supplant hooped hacks 
and the making of the hack legs continuous with the up- 
rights of the hacks. See the chair in Fig. 133. Note the 
cahriole legs, hoopi'd hack, and hack legs separate from the 
hack. It is a chair of his earlier wi)rk. Contrast with the 
chair in Fig. 134, noting the squared hack, straight legs, and 
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hark Iri'.s and hark ('ontiniioub. In all his fiirniliirr ran•in,^ 
was used as the dcnoralix (‘ I'lrnu'nt. 

AdiWi Brothers, 1762 1705. 'I'lir Ad.ini hrothnr.s iisc'd 
mahogany, hut in addition satinwood and ollu'r lii^lUrr woods, 
whirli hithcTio had hccai iisrd lor inla\' only. I'hn ^c-ik'imI 
rharartf'i'istir ot th(‘ir Inrnitnn' was str.n.^lu Hiu\s, almost to 
ani^iilarit)', whirh was ohsialcd hy the lii^iiLnrss and grarc' 
of the (k'si^n. Ec's^s w(Me 
usually sl(‘nder and ta- 
I)(‘red. (hair sioits 
\ ari('d in sha|)('. Ihu ks 
(jf ('hairs olti'ii w ere o\al 
or rirrular, UsnalK' w ith 
radiating- spokes. I^'or 
derorati\ pur[)os('s, us(‘ 
was inad<‘ ol rar\ iny, 
turning, inla\’, niar(|U{‘t- 
eri('. \en('er, iKiintin.L;, 
gildino-, and WVdi^wood 
phKiue insets. 'I'lu' 

Adam Ijrothers gained 
motifs from the rlassi(' 
style, iisini; urns, reed- 
iiii^, wreaths of llowers, 
festoons of drapery, or husks eani^ht 
knots of rihhon, and drops ot hell llow('rs. 

llcpplcwhilc, 176 ^ { A 1786. rile mat('rial 54(merally us('d 
was mahoi^aii)'. Hej^plew hite also mad(‘ imu h use of lii;ht(‘r 
woods .^irh as the Adam hrotlua's used. J lepph'W hit(‘’s 



Fi(. 


< oiirh ./ \fi/niriolittui 'il u\> urn of Art 

13J A ( li.iii ot Uu' l.(un. .W I’enixi 
- W.iliiiit .im! Tciin s( I y 


uj) hy 


rams 


heads. 


work was rhararlerizc'd hy itrac e, lii^htiu'ss, and Ix'auty of 
rontonr.^ His work is simil.ir in many respects to that of 
Sheraton hut diffcTi'd in this, that where he had ronravity 
in the front of drawers and chests, Sheraton had convexity. 
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The Adam brothers, Hepplevvhite, and Sheraton used straight 
legs, usually slender and tapering. The backs of Hepple- 
white’s chairs were usually shield, hoop, or interlacing heart 
backs, the shield being quite characteristic. The backs 
are usually supported by extensions of the two backlogs, which 



Covrtay MtUopolitan Museum of Art 


Fig. 133. C'ln])])on( 1 alo t'anutun' 

are slightly curved as they rise to uphold the back. See 
135* The tapering legs usually were squared with spade 
or block feet. The decorati^^e methods include painting, 
inlay, marqueterie, turning, gilding, and veneering. He pre- 
ferred painting to inlay. He used classic motifs foi his de- 
signs, including acanthus leaves, pendant husks, rams’ heads, 
and flowers. Reeding, fluting, rosettes, and ribbands were 
alsoused. Especially distinctive motifs were Prince-of-Wales 
feathers, ears of wheat, and the lyre. 
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Louis XVI, iVlaterials in Oils period in- 

cluded mahogany, walmil, oak, and satinwood, as well as 
all known ornamental woods. IGery process suitable for 
ornamentation was employed, free use of wonderful Beauvis 
and (lobelin tapestries being made. Where tapestries wen' 
used for seats and bac'ks, tlu' inclosing or framing wood w'as 
intricately carved, d'he 
contour line's are recti- 
linear as are those of 
I Ie|)plewhite, but espe- 
cially those' of Sherate)!!. 

The' latter was muedi 
influence'd by the f.ouis 
XVT furniture. The're 
w\as a marke'd influenea^ 
of classic (k'sign. 'I'lie' 
chairs tende'd toward 
s q u a r e d backs. 1'he 
arms wTre at right an- 
gles to the l)acks and 
supported by straight, 
upright extensions of the 
front legs, or they con- 

. y Fi(. I VI A t_'hair uf the 

sUtuted a curve con- ' c.utinc Type, 17^-1765 

tinning from the back. 

If the latter, the sui)ports were curved. The legs were 
straight and tapered. 

Sheraton, ij ^-0-1806. The mati'rial was usually mahogany 
and satmwood. Sheraton’s furniture stands as the exponent 
of straight lines. The fronts of chests and drawers w^re 
convex.- Slenderness and narrowness of contour with 
simplicity of outlines is a prominent characteristic, so that 
perpendicularity seems to be the salient feature. He was 
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niiK'li infUirncod hy the Louis X\d stylo. Ho was a champion 
of inlay as opposod to paintini;- as a dooorativo process. 
Dignity and rohncmont together with delicacy of outline 
and dc'tail are his. I'ln^ structure of his furniture is stronger 
than aj)f)earance would indicat(‘. He was ingenious in 

dc'vising hidden com- 

Covrlt' 1/ Musm,) aj \r’ j)ias, shii'lds, swords, 

!■[(, 135 An AiiuiuMn ('li.iti slumiiiK til - war troi)hies, stars, and 
ll,.,,„i™l„u.ln.l,u.n.v Tiu,. inter N, for 

Na{)oleon, was in ideiu'e as a di'sign motif, fn contour the 
furniture was hea\y, cumlH'rsonu', rectangular, ('ven bulky. 
Legs were straight and turned. 'There was sonn^ use of up- 
holstering, which was heavy in color and pattern, ('arving, 
turning, veneering, painting, and gilding were used as (hrora- 
tive means. I'he finish was a very high })olish, reddened. 



SUGGESTIONS FOR THE STUDY OE SHELTER 273 


Summarizing the kinds of building materials in use. 

Wood has been s«)m(‘\vluil thoroui^hly stiidiod in the fifth 
grade. The lack of enough wood has led to interest in other 
materials, d hen, loo, 
the demands of mod- 
ern civilization call 
ff)r fireproof material 
and that \\hich is 
\’ery strong. 

Concrete and ce- 
ment construction 
are becoming very 
familiar, d'he book- 
let, (Mititk'd Coiirrcle 
Cofistnirl'ini! , pub- 
lislu'd by tlu' Atlas 
UortlaiHl ('('iiu'iit 
Cd)mi)any, 25 Hroad- 
\\a>', New \’()rk 
Ch'ty, is \ery iK'lpliiI 
in sugg('stions and 
directions for using 
('cment. Window 
boxes, bird baths, 
sun dials, sidewalks, 
and many other 
things will be sug- 
gested to the children 
as possible things they can make, ddie making of a collap- 
sible form for a flower pot is not only an intiTcsting experi- 
ment but furnishes another illustration of ways of shai)ing 
plastic material. E'ind from encyclopedias or other sources 
how cement is made. 



Fi(, 


( (iurl(\i/ Mttiiipiihuui Muisium of \ri 

136 An Ann'i'ii ,in Disk and Hookiase ot 
Salmu(»(H] 111 Sht-ralon Style’, 1800 
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The use of steel in reinforced concrete construction should 
be a matter of consideration. If possible, visit a piece of 
reinforced concrete construction work in process. The fur- 
ther use of steel frames in constructing tall buildings should 
be made as clear as possible. Magazine articles and adver- 
tisements will help in this. A very suggestive article on 
“ Industry’s (Greatest Asset — Steel,” by J. Showalter, may 
be found in the National Geograi)hic Magazine for August, 
1917. It is quite helpful in gaining some notion of the use 
to which steel is now put in the building industries. 

Attention should be called to the recent tendency to 
substitute asphaltum, asbestos, tile, or composition shingles 
for wooden shingles; to substitute metal or other prepared 
lath for the wooden lath; to the use of stucco for weather 
boarding ; and similar substitutions. 

In the matter of earthen materials, note the substitution 
of concrete blocks and hollow tile for brick. By way of im- 
pressing these changes, find the cost of flooring a garage with 
brick, with cement, and with stone flagging; or find the 
cost of a brick foundation, a stone foundation, or a concrete 
foundation for a house. Which material is used the most 
to-day ? Why ? 

Considering the harmony of house furnishings and dec- 
orations. By this time, the various articles used in furnish- 
ing the house should have been studied in some detail — 
floor coverings, wall coverings, window curtains and shades, 
tables and chairs, and other appropriate furnishings for each 
of the respective rooms. Some time should now be given to 
consideration of the relationships ot these various elements of 
interior furnishings and decorations to each other. 'Fhe 
floor coverings, wall coverings, furniture, and other decorative 
features of a room should all form an harmonious unity in 
both form and color. Rooms opening into each other should 
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not present contrasts that are VTry j^reat, if they are to be 
used together. Visit some homes to find how far unity is 
usually secured. If possible, visit several rooms which are 
decorated and furnishefl in excellent taste. Note how com- 
pletely eva^rything seems to Ijelong with everything else. 
For rooms that are finished but bare of furnishings, make 



Fig. 137. Clas.s Designs for Wall Pai)cr Stencils 


selections from stores with which to furnish them as you 
would if they were your rooms. Such practice as this is an 
excellent means of cultivating judgment and taste. If your 
class can help really to furnish one or more rooms, it will be 
well worth while to do so. This work is a fine test of the 
art values taught all through the elementary school with 
reference to furnishings and interior decoration. 
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Finding whether it is cheaper to rent or to own a house. 

Find the price oi a house ami lot of desirable type. Find the 
interest on this amount of money at borrowing rates, the 
taxes on the property, th(‘ insurance, the ui)keep, and the 
estimated deterioration on the proi)erty per year, hd'nd what 
the rent of such a place woukl be. Which is the cheaper ? 
Why own a house? Why rent? 

Desirable outcomes in Grade VI. From this work the 
teacher may ('xpirt : 

1. An increasing ap[)rc('iation oi nigs and fiirnilnre. 

2. Some ability to judge good cjiiality in nigs and furni- 
ture. 

3. A r,uh(‘r d(‘(init(‘ knowK'dge of differtMit materials 
used in building to-day. 

4. Some judgment as to the cost of a house and its 
maintenance. 

5. Knowledge of the outstanding characteristics in period 
furniture. 


niniaoc.RAPiiY 

Baldkrston, L. Roy. — JJousewifery. Lij>l>iucott. 

Discusses plumbing, heating, lighting, labor-s.iving appli- 
aiif'cs, furnishings, cleansing, renovating, disinfecting, 
and fumigating. 

Bayliss, (Tara Krrn. — Le/nw/, the Little Cliff-dweller. Pub- 
lic Sc'hool Publishing Co , Bloomington, 111 . 

A story suitable for third grade, about the life of the (diff- 
dwellers. 

Bevii-k, IsAiiKL. — The House, Its Plan, Decoration, and Care. 
Library of Home Economics, Y\meric.in School of Dome Pk'o- 
nomics, C'hicago. 

CooLiCY, A. M., and Spohr,W, II. — floiisehold Arts for Home 
and School, V()\. ] . Macmillan. 

Pages 1-145 given to house furnishing and management. 
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Eberlein, Haroij) Donaldson, and McC'llri:, Amior. 
The Practical Book of Period Furniture Lij)j)iiu'()tt. 

Goddard, P. E. - Indians of the SoutJiieest. AiiuTiran Museiiin 
Natur.il History, New \'()rk ( ily, Han(ll)()()k Scric's No. 2. 

SiiitaLL' ff)r (hildien to use .is a refiai'iiee. Illustrations 
excelk'iit. 

Hardino, Sa\h:ll Story of the Middle /lyes'. Seotl, 

I'Yrc'siii.in. 

('hapler 14 ('ont.iins a i;ood description of a castle and of 
('astle life. 

I loiK'.ii, Dr. WAltioe Racial (iroups and Fiitures in the Natural 
History Buildiny of the II. S. National Museum. Smithsonian 
Repl. Tp20 . t)i() 656. 

('ontains exi'clliMit illustr.itions of in. my t)'pes of hotises, 

Kin(., Giias. a. Woodwork and Carpentry Series, conl.iinin^^ 
volumes on Elements of Woodwork, Elements of Construction , 
Constructive Carpentry, Inside k'niishimt. Ameri(\m Hook ( 'o. 

Valuable for lho.se who lU'ed help on w'ood constriK'tion. 

Kinni^:, Helicn, and ('ootacY, A. M The Home and the Eamily. 
Macmillan. 

(.'ontains helpful sug,uestions on furnishing, s.mitation, 
.and cleansinj’ of the home, ('an be u.si'd by ('hildren of 
the upfii'r ('lenten tary ^r.ides. 

Noyes, Wm. — Handwork in Wood M.mual Arts Pn'ss, Peori.i, 

III. 

A very detailed .iccount of loyyin^, .s;nv millint^, wood hand 
t(X)ls, and pnx'esses in cmistruclion. Exc('llent illustra- 
tions. 

NtJYES, Wm. — Wood and Forest. M.mual Arts Press. 

A vtNy inclusive description of structure of waiod, jtroperties 
of Avood, kinds of wood, the enemies of the forc'st, forest 
distribution and composition, and exhaustion and u.se of 
the forests. Excellent illustrations. 
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Winslow, Leon L. — Elementary Industrial Arts. Macmillan. 

C'hapters 4, 6, 9, ii, and 12 treat of brick and tile, cement 
and concrete, iron and bteel, glass making, and wood- 
working. The discussions arc well illustrated. 

WissLER, Ui.ARK. - - North American Indians of the Plains. 
American Museum of Natural History, New York City, Hand- 
book Series No. i. 

Well-illustrated, authentic descriptions. PN('ellent refer- 
ence for children. 
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Suggestions for the Study of Utensils 

('.RADE I 

Playing with clay. a child first is clay Ik' 

takes great delight in just niaiiipiilaling it. 1 h* has no 
purpose. 1 1(' makes no plans. I h‘ t'lijo^ s handling it be- 
cause he finds it a plastic material, (Tisily manipulated. I le 
soon ceas('s to look iij)on it as dirty. 

Making dishes and flowerpots for the doll house, f rom 
the handling, the child soon b(‘gins to make shapes of things 
about him. d'he teacher here should guide* his selection 
to objects that will pro\-e stimulating to furthiM* effort. 
1I(‘ may make a beiat of clay, but it will not Hoat and loses its 
shape wdien [)ut into the wat(*r. 1 1 is better to guide him into 
making dishes and flowe'rpots ior the* doll house. He will 
find that he is doing what really is done — making dishes 
and llowerpots of (day. d'o mak(' them more* usable, aftc'r 
the (day is thoroughly dry, one may [lut tlu* dishes and llinver- 
pots into an iron kettle with <m iron lid and f)ury the kettk* 
in the coals in the hott(‘st jiart of the furnace, where they 
should remain a day. ddiis w ill harden the llowerpots so thal 
they really can be used, d lu* dishes will not hold watei 
because they are not gla/a'd. 

Finding out how dishes and vases are made to hold water, 
lixaminc the dishes made. ('omi)ar(‘ with some that (Time 
from the store, noting the glaz(* on the latter. Get some 
pieces of broken dishes and n()t(‘ how thick the glaze is. 
Note also that all l)ut the glaze looks like the dishes made by 
the children. 

27i) 
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Visiting a pottery. If then* is a pottery in (he eomnuinity, 
visit it. See thv men making (lu‘ pottery, note the sheds 
where the potti'ry is drying, wateh the men staeking a 
kiln, and wateh a kiln whieh is being fin'd. Kspeeially 
inten'sting is it to wateh tlu* man who is dipping the pie('es 
in the glaze mati'Hal. I 'snally in cheap ware, like crocks and 
jugs, the pieces are glazed after the drying, before the hring. 
In more carc'fiilly made pii'cvs, like table dishes, tlu' pieces 
are dried, fin'd, glazed, dric'd, and tlu'n tired again. Watch 
the man put the line on (he jug near the top. Or some- 
times lu' dij)s the lower part of the jug, uj) to the shoulder, 
into one tub of glaze and (he uppt'i* jiart into another tub. 
(a) to the piece's of fin'd wan' w^hie'h are ready to s('ll and sc'o 
how they look. '\ he' lowt'r part ol the jug is brown and the 
upper jiart is white, d here must Ix' sonu' diih'n'ncc in the 
two tubs of glaz('. 

Visiting a china store, ddiese' differences in glaze' should 
call attention to the' fae t (hat elislu's are ele'e'eirate'd with many 
colors. This e'an be Ix'tte'r unele'rstexxl if the' e hilelren tell the 
colors of the' elishes they have in their heimes. Seime may ha\ e 
vases fe)r flowa'rs, maele' eif clay anel eleToratexl in varieius coleirs. 
It is advisable to \ isit a steire se'lling elishc'sanel note the great 
variety in sizes and shapes, (kill attention (e) the many ways 
in w'hich they are dee'eirate'el. vSeane have' lines paintexl on 
and some have patterns stamped on in a manner similar to 
the way \vc put a picture on an kkister egg. The great num- 
bers of dishes exactly alike in size and shajie should be note'd 
also. /\sk the merchant to show how^ the dishes come packed. 

Visiting a clay bank. By this time the children \v'ill have 
asked more than once what clay is. Visit a clay bank where 
the clay is secured for the pottery, if possible. Or a bank of 
clay, not so used, may be vi.sited. Note the thickness of the 
bed of clay. This day is soaked in water in a large vat until 
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it can ho stirred into a rrcamy li(|uid. This is straiiK'd to 
take out slicks and stones. If it llien is allowed to stand 
several days, the water can he poured off. I'he clay can now^ 
he dried until it is in a ('ondition to Ik' molded. 

There are different kinds of clay — -some rc'd, some RRiy, 
some blue, and som(' yellow. Sonu' is wcU w hen diii; from tlu' 
ground. Some looks lik(' rock hut is s(» soft that it can easily 
he ruhh('d into a powd(“r. Thv Iiikm* (|ualiti(‘s of clay are 
used for disluss, the ('oars(‘r for hri(d<s and smver i)ipe. 

Making May baskets or baskets for Easter eggs. Secure 
some cat-tail riislu's, some 
palm l(‘a\’('s, orotlaa* \ ('g- 
etahle in coarse strips. If 
noiK' of these' is a\ ailahle, 
cut strips nf tough j)aper 
ont'-half liu'h to an inch 
■wide. Ideces twc'Ke or 
foiirtec'ii inch('s long will 
he a good h'lig th. W eave 
the base of the basket by 
the oxer-undc'r process, 
allowing the ends to ex- 
tend. When the base of 
the desired size* is secured, 
pusli the strips closely 
together, then henel th('m 
upw'ard at right angles 
to the base. Take a long strip and wea\’(' in and out 
around these upstanding strips, creasing the corners. Finish 
this by weavdng far enough around the si'cond tinu' to tuck 
the end in securely, fhish this lirst st rijj w^oveii in, dowui close 
to the bottom. WYave in another strip, and as many more as 
arc desired, being sure you go outside' of the .spokes of w hich 
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you went inside (he last time around. When the de- 
sircfl nuinlicr of rounds ha\'e been made, leave the two 
middle upstandini( spokes on each side. Cut the others 

so that they extend 
above the weaving 
a length nearly twice 
the width of a strip. 
Rend each spoke 
down so that it 
weaves down into 
the basket and the 
end disappears. 'To 
strengthen the edge 
a .second strip can be 
woven around, im- 
mediately o\Tr the 
last on{', before the 
spokes are turned 
down. To make the 

handk', braid thcTour 
Fig 139 Showin}^ tile Method of Weaving Lhc • • 1 

WallsoftlK-naskot remaining MJokes SO 

that they interlock. 
Bind the resulting handle with another strip wound around 
and around, fastening in the ends .securt'ly. 

If vegetable materials are used green, they will shrink 
when dry and leave a wry loose basket. So, if a basket that 
is more than temporary is wanted, dried vegetable material 
should be used. Just before using, soak the material in hot 
water to make it flexible. 

Examining baskets. Compare the basket just made with 
such baskets as arc available. Many will be found made by 
this weaving {irocess, but it will be seen that there are a 
number of others which are sewed. 
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Listing the uses of baskets. Makr a list of tlu' uses for 
baskets and of the niat(‘rials of w hieh h.iskets an' made. I'his 
will lend to inen^asc' interest in baskets. An attra('ti\e 
collection may be made by thi‘ childnMi if di-sirabk'. 

Making candy boxes for Christmas. Fsing toii^h i)ai)er, 
cut and fold into the shape' of a box, lyifig at the ('orners with 
ribbons. \ arioiis shapes can 1 h‘ made, once the childn'ii 
the idea. 

Comparing paper boxes, baskets, and dishes. Dishes 
hold wat(‘r. d'lu'y are' he'a^■y <md h.irel and will bre'ak if 
dropped. Baske'ts are' li^hte'r. 'I'he'y usually elo not hold 
W'ater. If maele e)f xe'^e'table' libe'r, i;e*tting we't will not in- 
jure them, riiey ele) not bre'ak w lu'n elroppe'd. Paper boxe-s 
are light but w ill te'arand are' ruiiu'd if wet. 

Desirable outcomes in Grade I. kVom tliis work the 
teae'her may expe'e't : 

r. Acejuaintcmce with ('ki\' as a ve'ry s.itisf.irtoiw nia- 
te-rial to nse' in niakiiij.; things be'caiise it is ])lasti(’ 

2. Knowledjte of wlu'ie' ('la>' e'onu's from and a little of 
how^ it is prepared for use. 

3. A rather delinite ide^i of the (‘ssential processes in 
makiniL> dishes. 

4. dlie be^n'nning of an intere-st in elishes. 

5. Cireater ran* in handling; dislu"'. 

6. Some respect for fine dishes <iiul interest in the'ir 
decoration. 

7. Awareness e)f some of the kinds of baskets. 

8. An interest in how baskets are made. 

9. Some notions of the fundamental differeru'es hetwc'cn 
dishes, paper boxes, and baskets, and the consequent care 
they should have. 
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GRADE If 

Washing dishes. The dishes used for luncheon need 
washing ev ery day. There shoukl he a luncheon cupboard, or 
sheK es in a ciipl)oard for k(H‘ping the dishes, crackers, j^aper 
napkins, and whatever ecjuipment there is for luncheon. 
The purpose' in washing dishes should 1 k‘ taught - not only 
to make them clean hut to remo\a‘ ev erything that will cause 
them to he unsanit.iry. d'he methods used at honu' can 1)(' 
discussed in finding thi' best ways of cleaning them. The use' 
of hot wat('r and soap, followed by rinsing, will he adeepiate 
for ordinary ('ondit ions, hut if there is a ('ontagion prevailent 
the only safe thing is boiling the dishes. Boiling usually de- 
troys germs. This will raise* (juestions as to care in handling 
dishes. The fact that hot water poured on a dish may break 
it, while putting such a dish into hot water will not, should 
he explained, telling of the* (‘xpansion under heat, and the 
consequences when one part is suhj(‘ct('d to great heat while 
the rest of the dish is not. Attention should he called to the 
danger of breaking a dish if s('t flat in a pan of boiling water 
over a flame. 

Placing dishes in the cupboard. Ideals of neatness and 
orderliness should Ik* taught in the i)utting (>f the dishes away 
each day. Accessibility of dishes, classification and arrange- 
ment into kinds, and attractivenc'ss as they ap])ear on the 
shelf should be held up as standards. 

Arranging the luncheon table attractively. It is worth the 
time it takes to teach the children to like* a neat, attractive 
luncheon table. Proper j)lacing of the dishes is imf)ortant. 
Attention should be called to the importance of using only 
such bouquets as harmonize with the dishes and foods in color 
schemes. I'o most persons nasturtiums are not attractive 
in a red dish. Simplicity should l)c emphasized. The correct 
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positions of the knife, fork, spoons, plate, and ^lass should he 
taught. 

Making a list of all the things in the home made of clay. 

To extend the ehildren’s eoneeption of tlu* uses of elay, it may 
be well to lead them to make a list of all tlu* diiiiiis in the home 



Fki 140. The Liiiu Ikon Tal)lc 

The screen arran^k'd .is .a dininj^ nMiin usm^ 1 1n- furniUire made by tlu' ehildren. 


made of ('lay. It can lx* ilhisirak'd with ])ieturcs of the 
various artiel(\s, some of which can he eut from magazim' 
advertisements. The list may iiu lude dishes, enx'ks, jugs, 
vases, tiles, sewer l)ipe, hriek, some kitchen and hathroorn 
fixtures, and somedimes ('Krtric' lixtures or furnishings. 

Making a glazed vase. No teehniciue need he taught. 
The ehildren w ill shape the elay in their own w^ay. If a kiln 
is available, thes(‘ vases .should 1 h‘ gkized w'ith j)r(‘pared glazes. 
The.se can he purchased of 15 . Drakenfeld, 50 Murray 
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Street, New York ( 1 ty. In buying glazes, the possible firing 
temperature of the kiln should be known. One should se- 
lect th(‘ glaze that will fuse at that temperature. To apply 
the glaze, mix th(‘ tlry powder with water to the consistency 
of medium hc^avy cream. Add a tt‘aspor)nful of gum arabic 
solution to make it sticky and a teaspoonful of gum tragacanth 
to makc‘ it flow smoothly. Apply with a small soft brush, 
using a lapping stroke — lap the glaze on. The glaze 
mixture should be appli('d until about a sixteenth of an inch 
thick. It should not be applied until the vase is thoroughly 
dry. After it lias been applied, the glaze should be 
thoroughly dried before th(‘ \ase is fired. In placing in 
the kiln set each jiiece upon a tripod, because the glaze 
will tend to run down and this will make the \ase stick 
to the floor if not so placed. The tripod touches the vase 
at only threr tioints. Kxamining the bottoms of dishes 
will show som(‘ with tripod marks. Others have a rough 
“sanded” edge or rim upon which they have sat in the 
kiln. In such, it is evident that the glaze must have been 
very carefully put on. 

Seeing the vases fired. If po.ssible, the children should 
visit the kiln when their ware is being fired. Many (piestions 
will lie raised which should be answered to organize what will 
be seen. 

Summarizing the processes in making a vase. The 

clay is (i) dug from the ground, (2) soaked to a slush, 
(3) strained through a wire screen, (4) allowed to stand until 
the clay settles and clear water can be drawn f)ff, (5) pressed 
and otherwi.se dried until plastic, (6) shaped intd a vase, 
(7) dried into what is known as green ware, (8) glazed, and 
(9) fired. If the vase is very fine, it may have two or three 
firings. The dried clay vase is called ware. When fired 
it is known as biscuit ware. When glazed and fired it is 
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called glazed ware. The thrce-Iirinj* process is described in 
Grade VL 

Many pieces are sixa’led or injured in lirin^. The gla/ed 
ware is sorted into firsts, seconds, and chuck. In sorting, 
each piece is struck to se(‘ if it rings and is therefore sound. 
Near a factory making jars and crocks, one may h(‘ar the 
cheery ring as the workman is busy striking eac h ])i('C(' to sc'c 
if it is sound, d he chuc k is usc'd for road grading or some 
such purpose. Seconds arc* sold at price's somewhat less 
than those recc'iv'ed for firsts. 

Making a collection of pictures of vases, ('hildren oftc'ii 
need to have modilic'd their notions of what is beautiful in 
vases with rc^spc'ct to form and color. The building u[) of 
likings for the good comes through c'ontact with the good. 
One way then is to interest them in finding as many pictures 
of beautiful vasc's as they can. Magazine acb ertiscMnents will 
furnish many. Discussion of the kinds of flowers to which 
the different .sha])es and sizes and (T)lors arc' suilc'd is helpful. 
The teacher should try to ha\'c' in the room, axailable for 
flowers, sc?veral vases simple in Hue but diffc'ring in color and 
size and shat)e. d hc' decision as to w hich \ asc' is most suitc^cl 
to a bouquet is a very profitable way c)f Ic'.irning, if it is 
based Ujon group judgment. 

Discussing how people may first have made pottery. 

Children will raise questions as to how' people learned to make 
pottery. This .should be talkc-d o\c'r with them. They 
should be told about the work of anthroi)ologists in trying to 
find how^ people livc'cl befc:)re historic's wore' written, 'bhis 
will lead them to see that we can only find the c'arliest possible 
ways, and surrni.se from what wc' find. By c'omjiariiig the* 
ways in which people now living make pottc'iy, wc' can see 
differences between the ways of the less civilized and more' 
civilized peoples. Read the myth of Grandmother Kaolin, 
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found in Cat-Tails and Other Tales, by M. H. Howliston, 
published by A. FlaFUii^an. It gives what some people 
have thought might have been the beginning of pottery- 
making. Compare with the suggestions in Early Sea 
People, pages 149-153, by Miss Katherine I)oi)j). 



Making Easter and 
May baskets. Baskets 
may be made for Easter 
and for May Day as was 
.suggested in (irade 1. 
No new technique should 
be taught. 

Finding out about the 
beginnings of basket 
making. Basket mak- 
ing processes arc very 
old. Practically all 
peo]:)les make them, even 
tho.se of rather low types 
of civilization. Read 
from Katherine Dopp’s 
The Tree Dwellers, pages 
106 -I II, and from The 
Early Cave Men, pages 
126-142, the story of the 
beginnings of basket 
making as told in these 
books. The materials 


were v(‘getable such as grasses, reeds, strips of bark, willow 


branches, roots, strips of palm lea\x‘s, cat -tail ru.shes, and 


pin(,‘ needles. There are two fundamental processes— (i) 
sewing or wrapping, and (2) weaving, with a possible third 


method of shaping and .sewing bark. 
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Finding the extent to which basket materials are used in a 
home. Make a list of all the thinj^s used in the home 
Avhich are made of these basket materials, ddu' list will 
include chairs, tables, ])arts of lamps, couches, trays, swings, 
hami)ers, parts of phaetons, and baby buggies, as well as 
baskets. What is the i)redominant lundamental process 
in their constriu tion ? 

Finding how paper and cardboard boxes are constructed. 
The childrcMi will want to mak(' bo\(‘s lor ( hristmas ('and>g 
Bring togetlu'r a numb(‘r ol dilfen'iit papt-r and ('ardboard 
boxes and find how tlu'y <ire ('onstriu'tt'cl. find the various 
ways of making th(‘ ('orners strong, making the boxes more 
or less air-tight, and di'i'orating tluMii. All pap(*r boxi's 
have a stiff body, usuallv' of ('ardboard. d'hesc* are cut of oik' 
piec(‘ so ^ha})('d as to fold and mak(‘ tlu* top, bot tom, and 
four side's. Th{' top is somelinu's s('i)arat{'. 1'hert' an' 
various ways of fastening th(' ('oriu'r'-. SonK'tinu's they an? 
ghuxl, alap hav ing beenallowc'd at eac h eoriK'r, in the ('Ut ting. 
Sometimes th('>' are rc'inforccd and lu'Id tog('ther by 
a strip of gumnuxl cloth. SouK'tiiiK's win' bnuK or cli])s 
ludd the corners, or strii)s of metal fast('ners may be used. 
Often this foundation box is eovc'n'd with a de('orativ(' 
paper. 

From this investigation th(' ( hildn'ii will have many ideas 
for their ( hristmas boxes, ddie'y should be encouragecJ to 
follow good constriK'lion methods. 

Desirable outcomes in Grade II. f'Vom this work the 
teacher should expect : 

1. Oorre('t method of dish washing. 

2. Ideas of .sanitation in disin's. 

Idc'als of iKMtiK'ss and attractiveness in arranging 
dishes in a ('nj)board and in laying a table. 

4. An extended ai)|)reeiati()n of the significanc e of clay. 
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5. Scjmc knowk'flj^c of tli(‘ fundainental processes in- 
volved in making a vase. 

(). An ap])reciation of vases, and interest in them, and 
SOUK' taste in tiie selection of vases appropriate to their use. 

7. Some basis of thinking <d)oiit the beginnings of 
pottery. 

(S. An interest in baskets. 

(). Some understanding of oiu' fundamental process in 
baski‘1 making. 

10. Kno\vl('dg(' of some of the kinds of materials that are 
usi'd in bask(‘t making. 

It LiHmh'dge of other things th.it ari' made of these 
materials. 

12. Insight into c.irdboard box constriu'tion enough to 
understand tlu* fund.mu'ntal |)ro(\*sses in shaping boxes. 

13. ( ire, iter .ipprei'ialioii of beaut \' in color, design, and 
material list'd in v.nes, boxi's, dishi's, .ind b.iskets. 

14. Some ri'.ilization that basketry is a very old industry 
and has not greatly ch.inged. 

('.RADE in 

Collecting Indian pottery or pictures of such pottery and of 
the designs used by the Indians. Bring together as many 
pieces of Indian pottery as can be si'curecl. Sipiplement 
these tvith as many pictures of Indian pottery as are available. 
Uompan' these, noting the colors and characteristics of the 
designs. Find the meanings of these designs. The book 
by Jennie Hall, called Weavers and Other Workers, on page 
93, gives the key to some of the designs. Compari' the de- 
signs on the pottery with the designs on the l)Ianke{s and in 
the baskets. See Figs. 34-40. Note similarities in motive, 
line, and rhythm, ddte Indians of the Southwest were 
esiiecially noted for their pottery. Consult the book by P. E. 
Goddard, entitled Indians of the Southwest^ published by the 
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American Museum of Natural History, Handbook Sc'iies 
No. 2 , for (h'tails of the livch of these Indians. Sonu' ot 
them achiev('d a liigh dej^ree of j)rotl('ieney in |)()ttery- 
rnaking te(:hni(|ii('. 'They had, however, very inferior nu'th 
ods of tiring their products and seem to ha\'(‘ done little 
toward j:)erfecting wateri)roof [)ott('ry. 

Finding the uses the Indians made of pottery. I'lie 
Indians used their pottery for dishes, cooking utensils, 



< iiuni Ann ru (in At um o! \<ituriil lltsini 

Fi('.. 142 Indian Pottery fmir. New Mexico 


containers for storing food, and for water bottles. d'h(' 
Indian olla was made on tlu' same principle as somi' ot the 
so-called iceless refrigerators, or cool(‘rs. d'he wall was 
slightly i)orous, just (‘uough to ket'p th(‘ surface damp. In 
the dry climate of that southw(‘st country this moisture 
evaporated, hav ing a cooling (‘ll(H't, as w ill 1)(‘ noted if you 
hold your arms w hen wet in tlu' .lir. 

Much that we know' of earl>' civ ili/ation in this country 
has been found out by archccologists. One method of 
their work is to find a mound which evidently is not a natural 
mound gf earth. They dig down through it, noting carefully 
what they find as they proceed dow'rnvard. 1 hey save ew'ry 
specimen and note just how lar dowm it w'as found. I his 
mound is probably the ruins and debris of an Indian village 
which has long since fallen into decay after many successive 
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generations ha\e lived there. I^aeh generation has dis- 
carded trash, bones, bits of broken tools, and things no longer 
wanted, along with dirt and ashes. vSo the mound has come 
to be a record of the j)ast. J t the houses were made of adobe 
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in the lives of the Indians of lh(‘ Soulhwc^st and of some parts 
of New \"ork ? 

By coihparin^ the different pieces of pottery found in the 
ruins with each other, d(‘i»rees of ci\ili/ation can 1 k' det(T- 
rnined — especially wIkmi they an* in turn compared with llu* 
pottery being matle to-da>' by people of \arying degrees of 
civilization. 

Finding how the Indians made pottery. Read sinh at- 
counts as ar(‘ available, describing the Indian m('th(>dof mak- 
ing pottery. A coil of cla> was made b\' rolling, b)' iiu'ans of 
gentle puslu's on a smooth surfac'(‘, a long j)i('C(' of cKiy that 
had first betai made as round as tli(‘ hands could mak(‘ it. 
When the coil was of a diameter varying from one-half inch 
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to one or more inclu's according to tlu‘ kind of piect* to be 
mad(', it was coih'd annind and around from the centca'out, 
to form the base, and the jinu'css was ('on tinned, one coil be- 
ing pik'd upon another to form tlu* walls. Aftc'r it was pik'd 
up in coils, th(' worker WH'iit ba('k oN'cr tlu' ('oils and rubbed 
tlK'in tog('ther, so that the whole thing b('('am(‘ one [liece. 

Making a bowl by the coil method. «. Making, the tem- 
plate. Our jiottc'rs do not build with the coil uK'thod exactly 
as the Indians did, and their way is eeisier for novices than 
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is the Indian way. As an aid in making the profile of the wall 
the same on all sick^s, cut what is called a template from a 
very toii^h picre of cardboard. Ih* sure that the vertical axis 
of the \ ase-form space is at right angles to the base of the 
template, and further, l)e sure that there is i)lenty of base 
beyond the outline of th(‘ vase. 

h. Wedgmg the clay. To make the clay more plastic so 
that it will not crack when being used, wedge it thoroughly. 

To wedge clay, 
throw it forcefully 
upon a hard board 
surface or upon a 
marble or stone sur- 
face. If a wire is 
stretched from the 
front edge of the sur- 
face to the top of a 
vertical stick at the 
back of the surface, 
the clay can be 
thrown so that it will 
fall and b(‘ cut by the 
wire. Take up the 
two pieces, slap them 
together with force, 
slap with the palms 
of the hands two or 
three times, then 
throw the. lump 
to the table again across the wire. I'^epeat as many times 
as possible. The throwing forces the particles of clay closer 
together, while the cutting and slapping together cut intc 
any air spaces and eliminate them. Clay shrinks as it is 
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dried and as it is fired. This shrinkai^e causes cracks where 
air spaces are prominent. When clay is tired, the air spaces 
left expand under heat whil(‘ the clay shrinks. Hence much 
breakage may occur if large air holes are left in the clay body. 

c. Makin<^ the plastrr-of- Paris discs. For building a ^'ase 
one needs a surface on which U) keep the \'ase until built. 
It should be small enough to handle ('asily. Wood wart)s 



Fic.. 146 Making' (Ik* Ikw of the Bowl 
Note the use of the pl.ister-oM’aris dises. 


because of the moisture. .\ slate will do. The best is a 
plaster-of- Paris disc, made by pouring plaster-of- Paris into 
a pic pan about one and oiK'-half incht's deej). 1 hi* f)ie pan 
should first be well soaped with liijuid soa}). 'fo mix the 
plaster for pouring, put about a ((uart of water into a bowl. 
Sift dry plaster-of- Paris through the fingtTs so it falls into 
the center of the bowl. ContiiUK' until a little dry mound 
a[)pcars above the water. Then stir with a spoon until the 
plaster begins to pull. Pour immediately. Note how (juickly 
it sets. 
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d. Making fhe base of the hoivl. Press clay with the thumbs 
down upon the plaster disc very firmly until you have a level 
surface about a (juarter of an inch thick, larger in any 
dimension than the base of the bowl. Draw a circle on this 
surface the size of the base of the bowl. With a pencil point, 
a knife, or a stick cut away the clay beyond the circle. 

e. Making a coil. 
Take a piece of clay 
a little smaller than 
the first. Shape it 
into a cylinder by 
gently squeezing in 
the hands. Lay it 
down upon a smooth 
surfac'e. With the 
fi n g e r s slightly 
sj)rea(l, give it a 
g(‘ntle push away 
from you, making 
ecjiial the pressure 
with all the fingers. 

Fk;. 147. Applying the First Coil hen it has ceased 

rolling, give it a bat'k- 
ward touch with all the fingers, causing it to roll toward 
you. Too much pressun* flattens it so that it will not roll. 
As the fingers touch then' should be a slight outward 
movTment toward the ends. Continue rolling, watching for 
thick and thin places. Always have the fingers touch at the 
thick places. Whim the coil is about three- four tils of an 
inch in diameter, it is ready to apply. 

/. Making slip. Mix some clay with water until it is 
about like moderately thick cream. 
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g. Applying the coils. With a pencil point make the outer 
edge of the surface of the base rough, extending the roughness 
in from the edge about one-half an inch. Put a little slip 
upon the roughened surface. Tak(‘ the coil in the right hand, 
holding near one end. 'Lhis hand does the work while th(^ 
other turns the dies and manages the rest of the coil. With 
the first finger of the 
right hand, press the 
coil down upon the 
base, while the thumb 
and second fmgi'rs 
press toward cac'h 
other on the sides of 
the coil so that the 
first linger is between 
them. Th('s(' two 
[irevent the first 
finger from mashing 
the coil flat. Con- 
tinue piessing until Usin}'thr'PL‘rnplatoinSlirii>ingthe Wall 

you have carried the 

coil around the base. Cut it off diagonally. Cut the begin- 
ningend so that the two ends lit together diagonally and press 
them into place. Holding the left hand gently on the out- 
side of the coil, with the right hand rub the coll and base 
together so that all cracks disaiipear on the inside. Use 
the pads of the fingers. Place the h'ft hand inside and rub 
the outside and base together. The work of the left hand 
here is -very important in holding the coil in place when 
being rubbed. Apply the template and true up the walls. 
See that the top is level befor(‘ applying the next coil. Con- 
tinue applying coils in the .same manner, roughening the 
siirfac'e first. 'Po give an outward curv(‘, place the coil well 
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out ; to give an inward bend, place the coil well in on the 
wall. Smooth the surfaces by pressing with thumb and 



Fig. 149. Bowls Made by a Third (bade 

finger pads upon “ bumiis,” always having fingers inside 
pressing or holding against thos(' pressing on the outside. 
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If a coil is poorly placorl, all coils above it are aflec lecl. 
If a coil is i)iit oil in too soft a condition, it cannot bear th(‘ 
weight of the coils above it and hold its shape. See that (‘ach 
coil is exactly right before adding anotlu r, as effort is wasted 
in building upon poor coils. 

Trying the Indian method of firing pottery. Indian 
pottery from the southwestern states often has snitike on it. 






Courtesy AmericcTi Museum of Natural History 
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It is obvious that no ( an be* us('(l on pottery so firc'd. 
Nor do we find Indians usini^ ^la/.e. 1 'h('y put a smooth 

surface oil the piee(\s, and they often dec'oratc'd them with 
mineral ('olors. Some* mineral colors can be boiiL;ht of 
IF F. Drakenfeld, 50 Murray Street, N(‘w ^^)rk C'ity, and 
appli('d in (k'corations lik(‘ tlu^ Indian d(‘si^ns. 

Finding how Indian baskets were made, borrow some 
Indian s(‘wed baskets or study ( losely siu h piiUun's as can be 
secured to se(' how firmly they ,ire s(‘\\(‘d. 'l'Iie\^ would 



Fi(i 15,^ ('i)il of Kccii \Vr.ii»|)((I Willi Raffia Ready 
fot Si'Wiii}; 


evid(Mitly hold water, (“spcaaally if ('oated with a little ('lay, 
as they easily might Ine Read SiKHkh'u’s Doras the Indian 
Boy, pages \J 21. SiK'h bask(‘ts were ma(I(' of stems, twags, 
roots, bark, or leav(‘s, sewaal with grasses or strips of bark or 
roots. The roots, twigs, or bum hes of leaves furnished the 
foundation around which th(' grass was wTaj^iped twa) or more 
times and then sewaal into plaia* with a stitch to the part al- 
ready made. The grass thiaaid wais again wrajiixal and again 
sewTd. And so th(' process (ontiiiLual. If it was closely 
done, the basket could be made very tight. 
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If available, sc'vcM'al Indian baskets should be examined to 
discover th(‘ method of s(‘vvini» them. It is hardly advisable 
to have children make tlnan by tlu* se\vini> method as the 
work is t('dioLis for small lin,e:ers. It n'tiuires so much 
repetition of th(' proc('SS with f(‘w new ideas involved that 
th('re is not much ediu'ational xalne in it relative to the time 
and effort recpiired. If lh(M'e are those who wish to try mak- 
ing bask('ts in this maniuM', the mati'rial should b(‘ v(\q;cMable, 
preferably of the (environment. Paper or other artificial 
rnatt'rial should not In* used. Pine needk's, rushes, and 
grassc's may lu' availabks 'ria* most difliciilt mat('rial to 
secure is a long, tough grass for sewing. Raffia has no rival 
in most of our (‘nvironm(‘nts. No gn'cai inati'rial should Ik; 
used, as it shrinks in drv'ing and k'aves a loose*, unstable 
basket. All of the material should Ik* soakt'd in warm v\aler 
immecliate'ly before' use. 

It is interesting to e'ompare the; sc'vved baskets of the; 
Indians with sewed baske'ts of otlu'r pe'opK's. Note' what 
other peoples make sevve'd baske'ts as you k'arn of their 
industrie's. 

Noting the connection between sewed baskets and coiled 
pottery. Think of the Indian nu'lhod of making a coile'd vase, 
described on page 2(;3, and think hewv that v ase; must hav^e 
looke'd before the ('oils vv(*re rubbe'd toge'the'r. Look at an 
Indian baske't of large ('oils and note the; similarity. Some 
have wondered if the coil methoel of making ])ottery was sug- 
gested ])y the form of l)askets. Much dipping of a basket 
into muddy water ('ould, in time,('oat it thoroughly with mud. 
If this mud happened to be clay, the basket might thus 
become fully lined with a layer of clay and be discarek'd by 
throwing it into the camp fire. Or such a basket might get 
into the fire by accident. Ceaningback later, theowner might 
find that the basket had been burned but that the clay had 



SUGGESTIONS FOR THE STUDY OE UTENSILS .VG 


been hardened by the heat and had retaint'd its form. So 
men have wondered whether this liardened clay, in coils like 
the shape of the basket, may have suggested making pottery 
in this fashion. 

Finding things made of clay mentioned in the Old Testa- 
ment. It will be inleresting to find how imu'h iIk' I^('b^'^\s 
used clay. Make a list ol allot tlu'cku' prodiu'ts mi'nlioned 
in the Old dS'stauK'iit. Where did they g(‘l their clay? 
Were the'}' potters? Rc'ad JiTcmiah J8 ; i -to. How did 
Jeremiah mak(‘ his j)ot((*ry? ('ollect ])ictur(‘s of llebri'w 
water jars. lU'ad th(' rc'h'naices a\ hit'h can be found showing 
the ThTn'ws using their water jars. 

Making a pitcher lamp. Id-om d(‘s('n})(ions and illustra- 
tions of the Ilebn'W lamp, try to mak(‘ one of (;lav. If it ('an 
be glazed and fin'd, phna' oil and a wick in it and s('e what 
kind of flanu' oiu' gi't^. W'hat kind of oil should Ik' used? 
Does it gi\e much light? If th(' lamp cannot Ix' fin'd, put 
some oil and a wick in a small jiiti'her or gravy boat and light 
the wick to see how mu('h light it gi\'es. 



('oiiittsjj .UtlropoUlan Mwicum uf Art 

Fk;. 154 E{^y])lian ('olla Lciinps 

Finding what mention the Bible makes of baskets. Read 
the story of M(3ses hiddi'ii in the bulrushes in Exodus 2. 
In what was he jilacetl ? Of what was it made' ? What were 
the bulrushes? S(‘e the chapp'r on Rec'ords, jiage 367, for 
another u.se of bulrushes. .Ymong other Bible references to 
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baskets are: (leiiesis 40: 16 18; Jeremiah 6:9; 24 : i ; 
and Matthew 14 : 20. 

Finding how important clay is in the local community. 

Is there a bri('kyar(l, sewer-pipe factory, tile yard, or pottery 
in the community? How many are tluTe? How many 
people work in thcmi ? Where are the clay banks from which 
they get thc'ir clay? l^'rom the freight oftici' find how many 
carloads of clay j)n)dii('ts an' shi])j)('d out a month. If 
there are no fa('tori('s lU'ar, find what you can about tlu' 
shipments of bric'k, tih', svwvv pipe', pottery, and dishes into 
the community from other pi. ice's. 14 ow' many store's se'll 
such prexlucts ? List all of the' ways in whic h the ceimniiinity 
use's clay prexlucts. 

If the'H' are f.ie'torie's m.iking e'lay jirodiie'ts in the ('om- 
nuinity, a nuq) of the' ne-ighborhooel imiy be made* ein w 4 iich 
should be* leu'atexl the* f.ie’torie's anel the* b.'inks freim which 
the'y ree:eive tlie-ir clay. The fre'ight heiuse .and the* raibvay 
connectieius ma\' lx* showai. If e'lay isshipjx'el in, neitewhene’c 
it ceimes. On a l.irge* maj) linel the* plaex's fre)m w 4 iie'h ('lay 
products are shipix'd to \'our ('ommunily. If the industry 
is imtxirtant in your ('ommunily, charts .and illustrations of 
data found may be made. 

Finding other materials used for vessels for liquids. 

For making \Tssels, some jieople's use materials which are 
unfamiliar to us. In the days of your gre'at-grandmothe'rs, 
gourds were ofle'ii grown in the garden to lx* use'd in making 
dippers, est)ecially, and oftc'n also In making vesse'ls for other 
purposes. It will be of intere'st to get some' gourd seeds, 
j)lant them In the garden, raise some gourds, and make a 
dipper. They also make inte're'sting hanging baskets. In 
some parts of this country they are still found at wells or 
sjirlngs and used for drinking. Why do you think the pioneer 
used gourds ? What disadvantage do you see in them ? 
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The Hebrews and others in scmii-arid eoiintries made 
water bottles from the skijis of animals. Prol)ably the 
water bottles used in the time of Al)raham were of skin. 
Hut bottles made of ('lay w(‘re aUo u.sed \ery early. 
Read stori('s of desert travel and note th(‘ importance of 
water l)ottles in the dessert . W hat wer(‘ tlu* ad\ antaj^es and 
disadvantages of skin wat('r bol ties Read Mat thc'w 9 : 17 
relative to new wiiu' in old bottle's. 

Jh‘imiti\'e and pionen'r pe'opU's sometimes use' slu'lls for 
utensils. W hat a(lvanta,Lies ha\(' sheTs for such usai;(‘ ? 

Listing things made of glass. Make* a list of all of the* 
things that e'an 1 k‘ thought of whie h are' made of glass. Is 
it us('d as much <is ('lay? WTat diffe'i'ence's are there in use 
betwe'e'ii glass and ('lay j)rodue'ts? hind, in an encyclop('dia 
or othe'i* soure'e, of what glass is tnade'. d'lu' molle'ii glass is 
poure'd or blown into molds to gi\'(‘ the ek'sired shape's. 
Examine se‘\’eral things made <*f gkiss to se'e whe'ther you ('an 
find the lines made by the' mold, (ikiss for \('ss('ls and 
orname'iits was used among the' Habs’lonians, l'igy])tians, and 
other ('arly peoples most progressixe' in e'ixihzation sev'eral 
centurie's before the Ghristian vra. The common forms of 
window^ glass wiiie'h we know are* ot but rc'e'c'iU use. 

Desirable outcomes in Grade III. h'rom this work the' 
teacher may e'xpect ; 

1. An .ipprecialion of Iii<liaii haske't-- and potte'ry. 

2. An interest in the designs made hy the Indians and 
an appreciation of their beauty in line, rhythm, and 
ea)l(jr. 

3. Knowle'dge of the' luiid.imeiital proe'esse's in making 
()ottcry by the coil method, and some ability to recognize* 
a cer’bbuilt vase. 

4. An understanding ot how' the Indians fired their 
pottery, and of why their pottery is not waterproof. 
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5. Some roiiception of the work of the archaeologist. 

6. Respect for the Iiidian of long ago because of his 
ability as a workman in clay. 

7. Some judgment of the value of hand-built vases in 
terms of the work put upon them. 

8. Some knowledge' of the utensils used by the early 
Hcbrt'ws. 

g A clearer notion that each people makes the things 
it needs of the materials available ~ an ide.i of ad<ii)tation 
to environiiK'iit . 

10. Some notion of progress <is e.\pres--ed in living 
con\'enien('(‘s. 

1 1. Some idea of th(' importance of ('l.i>’ to a comniunit> , 
and of the volume of busiiu'ss in .1 communit\. 

12. Some uiuh'rstanding of the pnn'esses used in making 
glass. 

13 Aw<u'('ness of th<“ varic'ty of m.ilericds that have been 
used in making vessels for w.itc'r 

(;r\I)K IV 

Comparing Egyptian, Greek, and Roman pottery. Study 
the pictures of b^gy[)tian, Oret'k, and Roman pottc'ry shown 
in the illustnitions on pages 307 to 311. h ind other illustra- 
tions of the pot ((TV of lhe.se peoples. Much r(\semblanc(' is 
to be found in the shapes, (h'signs, and colors. T he history 
of the dev elopiiKMit of pottery in the ancK'iit nations will help 
to explain these resemblances. A brief summary is here given 
to guide the teachi'r’s retiding. 

In his Potlcry Primer, W. P. Jervis indicates that prob- 
ably there w('re three centers of intlueiKa' in the ‘pottery 
development of the world, namely, Ghina, Lg)q)t, and Peru. 
We do not yet know how old the Peruvian art is, but it far 
antedates the Incas. The Peruvian ware bears some re- 
semblance to Greek and Egyjttian pottery. Some hav-e 




( iiurti\j MitrniHihUtn M uu uni o] \rt 

Fkj 155 I'^o'ptian V.iM-s and Vc'.m Is, ('liudy <>l' llu- Prcd^naslu' Pciiod 

in existence to-day is wdrv (hat has IxaMi j)n‘serve(l in thv' 
gra\ es()f these ancic-iU peoples, d'he iygyptians and Greeks 
had available wonderful deposits ot cl.iy, and it is believed by 
some that the art originated in this part of the world. The 
earliest methods of various nations seem to hav(' been by 
shaping coils of clay. The Egyptians, (Greeks, and Ja})anese 
all claim to have invented the potter’s wheel. It is not 
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improbahlo that the same methods may have been inde- 
pendently iina'iited and deva‘l()[)ed by several early peoples. 
11ie I^^^yptian hieroglyphies of 3000 n.c. have pictures of 
earthenware vases. A (omb at Beni Hassan has illustra- 
tions showini; the wholi' process from wheel turning to 
carrying the (inished ware' away from the kiln. 
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Fig. 156, Egyptian Pottery, vShowing Attention to the Decorative Elements 

Utility seems charatieristic of the early Egyptian ware. 
Many pieces, as shown in Mgures 155 and 156, were rounded 
at the base for pku'ing in a hole in the ground. Probably 
these were receptacles for food. The ware was practically 
all made of red clay, furnished abundantly by the overflow 
of the Nile. At first there was no decoration. Later bands 
of color were added for ornament, often covered with a res- 
inous material w hich preserved the color. These bands were 
vertical, not horizontal as characterized the Greek and later 
Egyptian pottery. This earlier Egyptian ware is character- 
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izccl by poor finish, pointed bases, and ('xlrenic' sinalliK'^s 
of the openings. Shaj)es were minieroiis, anil sizt‘s ranged 
from a few ineh(\s in h(‘ig]il to three or four fix't. l.aler, 
the vases were given a high polish, soinminKs by ineehanii al 
means, sometimes by gi\'ing a coat of linu^, and lal(‘r by glaz- 
ing. 1 he ('haraeleristic eolors s(‘cm to ha\ (‘ liei n rt'd, black, 
white, and brown. About igoo n.e., blue gl.i/e vas used. 



('iiurliM/ l\rili<ii>iillt<in Mii'.iumnJ )rt 


Fic IS7 Bl.ick-FiKnncl ('.nrk Y.iscs <.f Atiu MaU-, 55<>-475 i! < 

Most ar(' (jf llic li kylli(*^ ly|)i‘ 

and at about poo n.c. a grec'U gla/i' was (h‘\’('loped. Atti'i* 
the eoiupiest of k^gypt by Alexaiuk'r, its potti'ry n'lE'eli'd 
the infhienee of foreigners, d'wo agenc'ii's W(T(‘ ihert'fore 
operative' in ])rodu('ing a resi'inblaiu e bi'twi'en Kg\'ptian and 
Grecian ware's — the inlluenec' of fon'ign iina^ion. and that 
of commerce as carried on by the IMnenicians. d ht' latter 
tended to carry F^gyiHian idi'as t(j ( ireece and other countries. 

Because of the custom of burying va.ses with tlu' di'ad, 
there are many (h'eek vases extant to-day. Burch estimated 
that there were fifteen thousand in museums in Re- 
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cent activities in arcluTology lun e much increased this num- 
ber. The lirsl or earlier \ as(‘s vvc're imglazed. I'he largest of 
these was a cask, called a pi f has. It is related that It was 
in one of tht^se that Diogenes lived. Another interesting 
type was the arnphom/A two-handled v^ase.oftt'ii undecorateri. 
The red clay \ ases were decorated with black. 'Fhe meander, 
or key i)attern, early charact('rizes the ('.rc'ek ware, tieo- 
metric patti^rns i)ix‘vaik‘d rather than any pictorial treat- 
ment in th(‘ \'ases prior to the 
sexenth century n.c. d'hen 
came animal and bird hgures, 
sometimes ])laced between 
1 and and friezes, with the dec- 
oration still in black. Human 
figures in profile with e^yes 
drawn as for front \iew fol- 
lowc'd. Soon ('am(' the* change' 
from black lignn's on reel to 
red figure's on blae'k, te)gethe*r 
with much fineness of drawing 
and design. It is to the study 
of tlu'se designs that we e)we 
much of our knowledge of the 

CourUsy MttroindiUin Musium of AH 

]he.. A Hluck-Figmvii Anipiioia iiiytholeigy, life, and glory of 
Vase from Cireeco, 5.S<>-5«o n (' Creeks. Other forms com- 

meinly maele were the stamnos, the* kalyx, the hydra, and the 
lekythos. Greek pottery as an art be'gan elecllning aliotit 250 
B.c. aiiel seems to have elisappeared by 300 eir 400 a.d. 

As with all other/iiations preiducing pottery, the Roman 
product passed through early stages of inferior quality. 
One^in'ominent use made of clay was the making of tiles for 
decorating their houses, d'hey followi'd the (creeks in their 
making wares of black, glazed surface. Their outstanding 
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work is the rod Samian ware, made of a l)rillianl ri'd ('lay, 
c(3vcred with a thin ^laze whic h ( hemists have no( been able 
to analyze. There is uncertainty as to tlu' nature of the' rc'd 
body or the source of the material, no such ('lay liaxang yet 
been found. These red Samian wases ha\a‘ been found where- 
ever the corujiierini^ Romans went. One marked use of clay 
which characterizc's the Romans is the grc'at number and 
variety ()f lamps — lamps low, 
long, oval, elongated, circular, 
and lamps with handles and 
with spouts for the wic ks. Note 
illustrations in Tdg. 154. They 
were made in molds which were 
made in sex eral piece's. See the 
discussion of mold making in 
Grade \'. The' red Samian 
vases, too, were often made in 
molds. The M e t r (j p o 1 i t a n 
Museum in New York City has 
quite a collection of molds for 
these vases. It does not appear 
that pla.sU■l•-uf-Pa^b\va^ known, 'S'' A" Allunum Kralcr,46o 

however. 

Another devel()[)ment of inU'rest to potters is the use of 
oxide of tin in making glaze's opacjiie. d'his process was 
known to the anc'ients, but thc'y do not seem to have done 
anything with it. I'he Arabs sc'cm to have originatc'd it, but 
it was in Spain and llaly that it was dc'vc'loped. Jervis 
classifies earthenware' as and uot vitrified, and divides 

it into groups; i\w faience, which is opaepie because it is 
covered with tin enamel ; and majolica, which is like 
faience with the addition of gold, silver, and copper 
lusters. 
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This use of tin in making enamels is a part of a movement 


whicT eonnecls Europi'an pottery with that of JVrsia and 



Fh;. 1 60 a A Potter’s Wheel 


The lower wheel is weighted as can be seen. This aids in maintaining the 
mometilum obtained in kieking. Contrast with the method id propelling in the 
wheel in Fig. 1606 

Africa, for the Arabs, and later the Moors who conquered 
Spain, brought with them a knowledge of pottery methods 
used by Saracenic potters of Bagdad and Cairo. The 
Spaniards had some knowledge which they had acquired 



SUGGESTIONS FOR THE STUDY OF UTENSILS 313 


from their Roman conquerors. I'he plentiful supply of tin 
in Spain offered opportunity to (k'vclop enamel glazes and 
lusters, thus bringing the Hispano-Moresque potteries into 
prominence. 

In shipping the prodiu'l from Spain to Italy, the island of 
Majorca came to be a port from \vhi('h came \'(‘sscls to Italy. It 
isthought thatin this way the Hispano-Mores(|iicq)ottery came 
to be known as majolica bec'aiise it came on Majorcan vessels. 

With the incoming of the Italian Renaissance, pottery 
('ame under the patronage of th(' reigning |)rinc(\s. Some 
of the greatest artists of that time made pottery. Among 
these was Rapha(‘l. A numl)er of pott(Ty ('enters sj)rang 
up. One of these was Faenza, and it is thought that the 
name, faience, came from this town. 

Finding how vases are made on a potter’s wheel. In 
reading accounts of ('arly pottery, one finds fre(|uent ref- 
erences to the potter’s wheel. Many nations claim to have 
invented it. Th(‘reare\'arious tyix'sof thewheel,and [)ic1ures 
of several should he secured, d'he essential {'h'lnent is a flat 
disc with a shaft fastened to the c(‘nter 011 one side. The 

other end of the shaft may b(‘ jilacH'd in a hole so that it ('an 

be whirkxl. The pt'oplt* of souk' .Asiatic' ('ountri(\s make such 
awheel. 'Lhe .shaft is j)Iac('d in a hoh* in the hard, dirt 
Hoor. The workman sits on lh(‘ floor, legs astride, and 
whirls the disc with his hand as he works. 

By some, a treadle device* has be(‘n mad(* for whirling the 
di.se. N(<te th(' treadh'in h'ig. tLo/x y\u arrangeuu'nt for turn- 
ing thewhei‘1 has Ix'cii made by sonu' upper grach* si'hool boys 
by using the parts of an old sewing machine or of a bicycle. 
One kind of whee*! liked by some* j)otters is the kick wheel. 

See Fig 160 a. Two wheels are needed for this. The 

upper OIK' is the disc, about ten inches in diameU'r, for 
the actual work. The shaft connects it with a lower 
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wheel, niiieh larger, weighted on the outer rim to keep it 
whirling longer, d'he workman has a seat on one side of 
the frame in which this double wheel is suspended. He 
kicks the 1ow(t wheel until it is going rapidly. Then he 

rests his feet on 
either side of the 
wheel on supports 
lu'oviclefl, while he 
works on the ('lay on 
the upper disc until 
llu‘ wheel runsdown. 
1'hen he rests his 
Jiands while he 
kicks. And so he 
j)roce(Hls. In recent 
years, many j)o tiers 
ha\a' connected their 
wh(‘e1s with a motor 
and have thus se- 
('iiri'd a ('ontinuous 
>\ h i r 1 i ]i g ; h e n c e 
wheels like those in 
h'ig. 160 a and Fig. 
160/; are not much 
us(‘d now. 

Fig. 1606 A Pol icr’s Wlu'cl Ip working on a 

A form in common use for making jugs and treadle wheel, like 
crocks until disjdaced by electrically- the OllC in Fig. 160& 
driven wlKols. L'ontinues 

kicking the treadle back and forth all the time the potter 
works, while he stands on the other foot. This tends to 
make the position while working k‘ss steady than it is 
when using some other kinds of whe(;ls. 
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Thk I\)TTr:R‘ 

The potter sloorl at liis daily work, 

One pal lent foot on the ground, 

The other with never slackening speed, 

Turning his swift wheel round 

Silent we stood beside him there, 

Watching the restless knee, 

Till my friend s<u‘d low, in a pil\ing voice, 

‘‘Ilow^ tired his foot must be!” 

1 h(' f)otter ne\'er p<iused in his work, 

Shaping the wondrous thing ; 

’d was (July .1 (.ommon flowi'r pot, 

F)Ut ))er(ect in fashioning. 

Slowly he raist'd his patient e\(‘s, 

With homely truth inspired, 

'‘No, M.irm ; it isn’t the foot that works; 

The one that ^((mds gets tired.” 

Anonymous. 

If possible, visit a potter and s<'e him at work at his whed 
The proeediirc' in making a \’as(‘ should be sc't'ii to be ap- 
preciated. d1ie ball of clay is thrown as near the center of 
the disc as possible whih* th(‘ disc is w hilling. Then the 
potter pills his two hands around it and tries to center it by 
pressing as il whirls until lh(‘ ball is round and exactly in the 
center. I o make the work (‘asier, he wads his hands every 
few minutes in slip, a creamy mixtun* clay and water. 
When th(‘ ball is well centered th(‘ thumbs are pressed down 
in the middle to open il out. IVessun* is then applied on the 
inside and outside at the same lime. By directing this pres- 
sure, he makes the walls rise as they are pressed thin, and the 

’ From “ Tommy’s First Speaker,” by permission of M A. Donohue & Co , 
Chicago. 
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desired shape is obtained. SoiiK'tinies a rih is used by the 
potter in shapini* a vase or T( is usually a thin piece of 

hardwood. Note the one in the hand of the i:)otter in th(‘ 
last picture in 161. Wheel pieces may j^enerally be 

recog^nized by the lines running; around on the outside and 
inside of a vase due to fin^^er pressure. 

Until a few years ago, the wheel work in pottery making 
was done on wheels quite similar to those shown in Fig. 161. 
With the availability of (‘leetricity, this has changed. What 
advantages can you see in the ('leetrically driven wfua'l ? 
The result in fac'tories has b(‘en a tendeiuy toward standard- 
ized work and toward discouraging creati\'(‘ work. 

Tracing the development of pottery in various nations. 
Rc'view what has be(Mi given n'garding th(' ])ottery of Egypt, 
Gre(‘C(‘, and Rome on foregoing |)ages. Collect samples of 
pottery fnaii as many different nations as possible found 
in your community. SuppleiiKMU tk.ese with pictures, de- 
scriptive material, and stories of the* \airious kinds of pott(‘ry. 
The following summary of th(‘ (hwa^lopment of pott(‘ry in 
various nations and eixx'hs is gi\x‘n as an aid in guiding 
the teacher in gathering data. 

Of the pottery of (diina, nuK'h ('an Ix^ found of interest. 
The Chinese are n'ganhxl as the original mak('rs of true por- 
celain. By porcelain is mi'ant a mate rial which is haid, whites 
and translucent. The b(xly and glaze are of the same sub- 
stance. When broken, it is found to be vitrified. Hard jxir- 
celain is possible only when mack' by high t{*mp(‘ratures and 
when China clay is available. WIkmi the ( 'hinese Ix'gaii mak- 
ing porcelain is a matter <jf imc(‘rtainly. Some place the date 
at 618-907 A.D., during the d'hang dynasty; others as late 
as the Ming dynasty, 1363-1643 ; while some Chinese say it 
was made in the Han dynasty, n.f'. 206-A.D. 25. Cilazes 
were probablv introduced at about 200 b.c. The Chinese 
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were makers of pottery as early as 2690 b.c., so their legends 
say. d his early pottery is known as earthen or stoneware. 
It is, however, the C'hinese porcelain which has modified 
and influenced European pottery methods, d'his influence 
came when the Dulch East India Company began extensive 
importation of Chinese and Jajianese ware, a movement 
which caused the town of Delft to become a pottery center, 

largely engaged in adapt- 
ing Chinese ideas. This 
cojjying of Chinese ware 
explains the preponder- 
ance of blue ware, a 
blue decoration on white 
enamel, in the Delft pot- 
tery. 

One early Chinese de- 
xa‘!()j)m('nt not .sog(‘neral- 
ly cojiied was thi* cracklc- 
ware. This particular 
crackled [lattern under 
the glaze was accom- 
plished by means of a 
unique mastery of the lu'at in firing the pottery. A sudden 
cooling at a certain stage caused the crackles, while further 
firing perfected the glaze ovit the crackles. 

There is a single reference indicating that the Japanese 
may have known how to work in clay as early as 600 u.c. 
Aside from this, the earliest accounts begin with the coming 
of Korean potters at about 27 b.c. Hie Japanese borrowed 
from the Chinese and modified what they got through the 
wonders of technical skill which they developed. They 
delighted in elaborate tricks, resulting in pierced warfe and in 
their “ grains of rice ” ware. The latter was made by pierc- 
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I’lr.. 162 A C'hiiuso C'rac'klcwnrc Bowl of 
the Yiinj^ Cheng Beriod, 1723-1731^ 
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ing tiu' pottery with very small holes and then inserting in 
each hole a drop of translucent glaze. S(ane authors credit 
the ChiiK^se with devising such ware. The Japanese further 
made use of a great variety of cf)lor. d'hey (hemseh c's 
attribute some of their ability in pottery to the fact that 
Korean potters settled in Japan, bringing with them knowl- 
edge probably derived from C'hina. A group of these Korean 
potters formed a colony at Satsuma in the sixteenth century, 
and later this town became the center of the famous Sat- 
vsuma ware. 

Tea was introduced into Japan in the thirteenth century, 
and the tea ceremony in which the l)owl and water jar w(Te 
handed round to the guests for inspection gave impetus 
to excellence of workmanship in making the dishes usetl. 
The Japanese love of nature and their persistence in using 
every color they could devise l(‘d to great variety in their 
ware. 

Another Chinese development und(T the Ming dynasty was 
the use of tints of rose or of grecMi glaze over the glaze 
I)attern [)reviously fired at a higher tempe^rature. The rose 
('olor in almost e\Try conceixable tone was made from gold, 
the secret of which has since been very difhcult for potters to 
discovtT. 

With the im[)ortation of Chinese pon'i'lain into Europe, 
there developed an earnest effort on the part of European 
potters to make such ware. TIk' French first solved the 
problem by making what are classed as soft porcelains. The 
process included making a composition of such materials as 
sand, salt, soda, alum, and gyi)sum. This was made into a 
thick slab or loaf and burned. The* resultant was ground, 
or fritted, and made into a mixture with the addition of 
materials to make it plastic and then shaped. In a similar 
way glazes were mixed, baked, fritted, and made into a liquid 
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suitable for applying. The resultant was a soft porcelain of 
great beauty. This process was perfected at St. Cloud in 
1695, and later carried to Se\Tes, the successor of the St. 
Cloud i)otteries. 'Hu^se two were owned in i)art by the king 
fn ^ 795 * beiiiis XV bought the entire works at Sevres. 

In 1709 the Ciernians discovered kaolin in Saxony. 
Washed koalin is China clay, th(‘ material needed for making 
hard porcelain. This made* possible the manufac'tiire of ware 
such as the Chinese and Japanese were making. This dis- 
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Fir;, 163 vS^vros Porcelain of Ihe Eighteenth Century 

covery came just fourteen years after the French invented 
the fritted ware as a way of making porcelains. With the 
increased interest in the manufacture of porcelains, the 
Saxons withheld their kaolins from the French potters, but 
in 1765 Madame Darnel, wife of a poor surgeon, made a 
fortunate di.scovery. She found in a ravine near lamoges a 
white tarth which she thought would be a good substitute for 
.soa]). Analysis, however, revialed that it was kaolin, the 
clay so much necxled for the manufacture of hard porcelains. 
As a result, by 1804 the Sevres potteries stopi)ed making the 
soft porcelains. I n time Limoges came to be the center of the 
French pottery indtistries, [)artly through the efforts of an 
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American, David Ilaviland, who established the ILuiland 
potteries there, beginning in 1839. 

An interesting chapter in the story of I^Vench jjottery is the 
work of Bernard Ikilissy. He was born in 1510, l)ef()re tlu' 
invention of fritt{xl ware, the disco\ cry oi C'hina clay, or the 
era of importation of C'hinesc' procelains. He was trained as 
a glass painter. One day he was shown a ciij;) of enameled 
earthenware and became j)ossesbed of an intense' desin* to 
make such a^^thing. Ih' had no notion of how to proceed. 
He consequertily failed again and again, w'asting both time 
and mate'rial. It is n'lated that, Ix'ing a Huguenot, he was 
persee'Uted bc'cause of his religion; and being considered a 
pottery fanatic, h(‘ was pe'rsecute'd by his wife and neighbors. 
'The })(n('rty brought on by his pe'rsistence' in the' faec of fail- 
ure led to his burning as fiu'l for his kiln e'xe'rything he could 
find, e^'cn to the furniture in his house', be'hire sne'e e'ss e'ame. 
He used nature mode'ls, making molels inte) whie'h to press his 
clay. So we find some' e)f his ware* e harae'te'rize'el by serpents, 
k'ax'es, fish, and fruits. But his glaze's we're' rie h in e'eiloranel 
be'autiful in ejuality. He' stanels as a pione'er in building up 
the great suecess of Franex' in pot le'ry preielue'tion. 

Autheirities cre'dit the English jieitte'rs with be'ing the most 
influential me)dern potters, altheiugh English jiottery re- 
mained w'itheiut value' or eaitstaneling eharac'teristics until 
the .seventee'iith century. The' ane ient Briteins were makers 
of a crude pottery, but the're' is no e-x iele-ne e of the use ot the' 
wheel, of a glaze, or of pre)pe'rly e'onstrue'ted kilns until the 
Reiman invasion. Howeve'r, the* use eif wood and horn 
vesseds for food anel drink e'emtinue'd for .several centuries 
among meist of the Anglo-Saxons. 

In tlic fourteenth century, the* monastic orders began 
making tiles of twx) colors, lieautiful in design. Jeihn Dwight, 
in 1671, established a facteiry feir stone'ware and became 
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the first English potter of note. He introduced the use of 
salt glazes, a German discovery. Another impetus came to 
pottery at about this time in the interest in Delft ware which 
developed from the importation of Chinese ware. 

Staffordshire has been a center of the pottery indu:>tr>' for a 
time longer than can b(‘ traet'd. It has excellent clay de- 
posits. 'Fhe work there was mediocre until the salt-glazed 
stoiKwvare became famous, due 
to the efforts oj# two Dutch 
brothers named Mer who came 
to England with Ulliam, Prince 
of Orange, in 1688. Following 
this impetus, came the efforts of 
Josiah Wedgw^ood, who raised 
the w’oik of ihe potter to an art. 
His contributions include the 
(hw'clopment of his jasper w'ares, 
first made in 1776, and the mak- 
ing of cameos and intaglios, as 
well as introducing system into 
the conduct of the factories he 
built up. At this time the pro- 
cess of transferring patterns, 
mentioned on page 355, was 
devised, and Wedgwood put it 
into use. He did much to raise 
the making of English pottery to a leading position. He 
died in 1795. 

Similarly, it is interesting to trace the story of ’Chelsea, 
Bow, Worcester, and other wares of the English ; the in- 
fluence of the discovery of the effect of burned bone upon the 
degree of heat possible in firing ; the work of Enoch Wood ; 
the making of luster wares; and the spread of porcelain 
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Fig. 164. A Wedgwood Vase 
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manufacture in England, at first through the use of an artifi- 
cial process similar to that of the ITench, and later through 
the use of kaolin after its disi'ovcry in Cornwall in 1755. 

Finding what different kinds of pottery are on sale in the 
stores. Committees of pupils may he appointed to visit 
the several stores to find out the various kinds of pottery on 


llSfe. 
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Fk;. 165. Worcester Bow Pottery of the* Eighteenth Century 

sale. From these reports, make a list of the natioqs whose 
pottery is on sale. 

Finding how many kinds of pottery are in the homes. 

It will be interesting to know how representative of the 
potteries of the world is the list of pottery to be found in the 
homes. ’ Make such a list as (omplete as community co- 
operation will permit. Check this list and that of the pottery 
found in the stores with the nations studied for their pottery. 

Making a pottery map of the world. On an outline map of 
the world, locate all of the places famous for their potterjU. 
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Usin^ the World Almanac or a similar source of information, 
locate, by one syml^ol, all of the nations ret)orted as having 
clay industries. By another symbol, indicate all places 
whose pottery is on sah' in the town. By still another 
symbol, indicate all places r('])resented in the homes by the 
pottery of these places. If the local community has potteries. 
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Fig. 1 66 English Bliic-prinlcd Wnro of the EighU'cnth-NiiU'kcnth Cen- 
turu'S 


connect by lines radiating from them those places to which 
the local pottery has ship[)ed products within the last year 
as determined by reports of the pottery or the local freight 
office. Study the resulting map and decide how niuch the 
local community is connected with the world through clay 
products. 

Reading Longfellow’s “Keramos.” Read the^ poem, 
Keramos, ’ by Longfellow. Follow him in imagination as 
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lie journeys over llio worlrl to (lie various potteries. Recall 
what interesting factsyoucanalioiil each country as you come 
to it. Read the potter’s song entire. Does it express the 
rhythm of the wheel ? 

Making plates. In the faetoric's, plates are made upon 
plate molds. Such a mold can easily he made. Mix plaster- 



Fig. 167. En^'lish Platu.s and I’latluis ol' iho Ninetountli (Vnimy 


of- Paris according to the directions given on page 295. 
Pour this mixture into plates that have been soa[)ed with 
liquid soaj). This gives molds shajKxl on the outside like 
the inside of the plates. 

To make the plate, roll soim‘ clay to one-eighth or one- 
quarter, of an inch in thickne.ss. An easy way to do this 
exactly is to nail two narrow strips of wood upon a hoard 
near its edges. These strips should he as thick as the de- 
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sired thickness of the clay. Use a rolling pin. Roll the 
clay smooth to the level of these strips. Press this layer 
of clay down upon the plaster mold and trim the edges to 

fit. Round them off 
smooth with the 
fingers. Draw a 

slip. Then press the 

Courtisy M (Iroyolitnn M imum of Art , • r 1 * j 

M rn 1 of day into 

ti(«. i68. StatTonlsInrc LusU’i Waic ol the li/iirly ^ ... 

Nineteenth Century Plfce, smoothing it 

with the fingers. 

Allow the plat(‘ to iKH'ome linn before removing it from the 

mold. 

This plate may be jiainted with an underglaze decoration 
and glazed with a transparent glazt'. 

Preparing clay for use. (let some clay as it comes from 
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the ground. Soak it in enough water to make it into liquid 
form, or slush, as it is sonuTimes called. Strain it through a 
sieve to remove sticks, stones, and trash. Allow it to stand 
until the clay settles and the watcT over it is clear. Drain 
this water off. Dry the clay on plastcT slabs. Wedge ac- 
cording to directions gi\ eii on page 294. 

Making plaster-of-Paris slabs. Idaster-of- Paris slabs are 
very useful for drying clay because dry plaster-of-Paris has a 
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Notice the incised dcsijijns. 


great affinity for water. Mix the plaster according to direc- 
tions on page 295. Use bread pans about two inches deep. 
Brush the inside surfaces with soft soap. Pour the jtlaster 
into these pans, full to the toj). After the jtlaster has hard- 
ened, remo\e from the pans. When thoroughly dry, the 
slabs can be used in drying th(‘ ( lay. When the water in 
the clay is absorbed enough to make the clay plastic and 
easily handled, remove the clay and put it into an air-tight 
container such as a zinc clo.set, a stone jar with a close-fitting 
lid, or a'galvanized can with a lid. 

In a factory, after the clay is strained and the water drawn 
off, it is put into a press where it is s(pieczcd in folds of canvas. 
From the press it goes to a pug mill which thoroughly mixes 
and grinds the clay ready for use. These processes take 
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the place of the wedging used in hand work, described 
on page 294. 

Summarizing the processes involved in making a wheel 
piece of pottery. I'he entire list of processes involved in 
producing a piece of pottery, using the wheel method, in- 
cludes mining the clay, shipping it to the pottery, slushing, 
straining, pressing, pugging, throwing or turning, drying, 
glazing, drying, stacking in the kiln, firing, cooling, sorting, 
and shipping to th(‘ stores. 

Reading van Dyke’s “A Handful of Clay.” After the 
children have hec'ome familiar with these(iuenceof processes, 
they will be interested in reading the story, ” A Handful of 
Clay,” to be found in Henry \'an Dykes’s A Blue Flower. 

Making a reed basket. List all of th(‘ things made of 
reed which the* ( liildnMi ('an (‘numerate. Examine them to 

see if (here can be 
found some outstand- 
ing charac ter ist ic 
ways of constructing 
tilings of itoI. Note 
the essential — a defi- 
nit(‘ method of in- 
terlocking the n^eds. 
Reed baskets lend 
themseb'es to exper- 
imentation in under- 

Fig, . 7 .. Tl,c RccL in Plaa- Ready for 11, e «‘a.lding the process. 

Weaver;^ Reed numbers vary 

with dealers. For 
children of this age, two sizes of reed may well be used in mak- 
ing a basket — one, three thirty-seconds of an inch in diameter, 
the other an eighth or three-sixteenths of an inch in diameter. 
Soak the reed in hot water before using. Cut eight pieces 
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of the larger reed twelve or more inches long according to 
the size of basket to be made. With a knif(‘, split four of 
these a distance of two inches in die middle of each. Slip 
the four unsplit nvds through the four split reeds. 'Fliis will 
form a cross with 
four reeds extending 
in four directions. 

Taking the smaller 
reed, double it care- 
fully at its middk' 
point, being careful 
not to break it. Slip 
this loop o\’t'r one set 
of four n' eels. Take 
the upptT thread of 
this loop as a weavTi* 
and draw it undc'r 
the second set of four 
reeds, over the third 
set, and unchT th(‘ 
fourth set, holding 
it when it has arrived 
at the lofip hooked 
ovTr the lirst s(‘t. 

Take the lower half 
of the loot) as a 
weaver, draw it over 
the second set of four, under the third set, and over the fourdi 
set. Repeat the proce.ss, using the first wa'aver, and then 
the second. When going around the third time, carry the 
weaver over half of a set and under the other half, thus 
dividing the four sets into eight groups of tw^o each. Go 
around twice with each weaver and then divide again. 



I'lr; 17J Slipptiii^ tlu' i )()u 1 )k‘ W^'aviT over Ivnir 
Spukts to Bojpii Weaving 
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Before weaving, when a division is to l)e made, bend the reed 
spokes apart. Letting the first weaver be the leader and the 
second the follower, continue the weaving as the size of the 
basket requires, substituting new weavers as coars(' as the 
si)okes when the spokes hav(‘ been spread. To go from 
the bottom to the sides, bend all of the spokes up and bring 

the weaving to place by 
bending the weavers around 
the spokes, not by pulling 
on the weavers. In all of 
this, the weaver must be 
bent around the spokes, 
and l)e placed just where 
wanted. Do not bend the 
spokes except when sepa- 
rating them or in turning 
up the sides — never in 
weaving. 

To finish, cut the spokes 
of uniform length ; bend 
them o\Tr and slip them 
down into the wea\'ing sheds beside adjacent spokes. Or, 
if they arc longer, each may pass its neighbor spoke and be 
bent down by the next spoke. As the reeds dry, they will 
remain firmly set as placed. 

The patterns in such baskets may be varied by the use 
of dyed recfls woven in interesting forms of alternation with 
the uncolored reeds. C'olored reeds may be purchased, or 
the new reeds may i)e dyed in school if it is preferred. In- 
dian baskets are often made attractive l)y the use of vari- 
eties of color well arranged. Several shades of red, green, 
yellow, and brown arc available from firms which handle 
basket materials in (luantity. In most cases it will probably 



Fig 173. Each Weaver Carnet] around 
Once 
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be l)Olter to buy the reeds colored dian lo dye fresh ret'ds 
in school. 

This form of construction is essenlially the same as thdl 



found in clothes l)ask(.'(s, w b.iby carriai^('s, lam]) shades, 
aiifl other i)roducts of reeds, sj)linl^, or coars(‘ libers. 

Desirable outcomes in Grade IV. From this work llu* 
teacher may expect : 

1. A rather delinile knowk'd^e of the leading ])()ttery 
nations of the world and souk* of the charact(‘ristirs of each. 

2. A rather (dear idea of the wheel method of building . 
ware and the prevalenc'e of wlnnd methods among the vari- 
ous nations. 

3. Ability to recognize wheel ware. 
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4. An appreciation of the coincidence of clay industries 
in their more advanced form with civilization. 

5. A growing interest in the pottery of various nations. 

6. An appreciation of the relationship of the local com- 
munity with the outside world through the clay industries. 

7. An understanding of the significance of plaster-of- 
Paris to the clay industries. 

8. A rather clear notion of the sequeiu'e of processc's in 
making a vase, from the inining of the clay through to tlu^ 
finished product. 

9. An appreciation of some of the literature related to 
the pottery industry. 

10. An interest in the dishes and other j)ottery products 
used in the home. 

11. Some judgment of the worth of reed baskets and 
furniture. 


GRADE V 

Learning how to make a one-piece mold. Choose a bowl 
or vase the profile of which makes less than a half circle, it 
must also have no undercuts. 

Place it upside down on the floor of a ho.x having col- 
lapsible sides. The l)ox should be large enough to leave an 
ini'h and a half of space between the vase and each side of 
the bo.x. It should also lie an inch and a half deeper than the 
vase. Brush lifiuid soap on the vase and over the floor and 
inside walls of the box. Mix plaster-of-Paris according to 
directions given on page 295, and pour into the box so that it 
covers the vase to a depth of one and one-half inches. When 
it is set, but before it is very hard, remove from -the box 
and smooth any roughened edges. 

Making a two-piece mold. To make a mold of a vase 
whose shape will not let it come out of the one-piece mold 
after it is hard, it must be made of more than one piece. 
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Choose such a vase or bowl. Draw a chalk line across the 
bottom through the center and continue the line up two 
opposite sides to the top. This should divide the vase into 
two equal parts. Make a clay cradle in the bottom of a 
collapsible box. Bury half the vase in the cradle, using the 
chalk mark as a guide, having first plugg(‘d up the mouth with 
clay, making the surface of the plug smooth and level with 
the top of th(^ vase. Make the surface of the cradle around 
the vase smooth. Soaj) 
all surfaces and pour the 
plaster-of-Paris. When 
set, remove and smooth. 

Before the plaster is very 
hard, with the point of 
a tablespoon make three 
round holes about one- 
fourth of an inch de(‘p 
in the surface of the 
plaster where it met the 
smooth surface of the 
cradle. These holes are 
to provide keys for lock- 
ing togc'ther this half and 
the other, when made, so that they will exactly fit. 

Fit boards or linoleum around the [daster mold just made 
with the vase fitted into place' so that the mold becomes the 
bottom and the boards or linoUaim the walls of a box. Soaj) 
and pour. When set, remove and smooth any rough 
places.' ft will be seen that the three holes made by 
the spoon are matched by three projecting [)oints. Fit- 
ting the mold together so that these points and holes 
coincide, brings the two halves together in proper position 
for use. 



Fic. I7f5 A Onc-pK Molfl 
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Making a three-piece mold. To make a three-piece mold, 
divide the vase into halves as before. Put a plug in th(‘ 



Fig, 176. A +'wi)-piccc Mold and a (dazed and UnKlazcd Piete Made in It 


mouth and bury in the cradle as before. At th(* bottom of 
the base build up a wall of ('lay extending upright at right 



Fig. 177. The Vase Lying in th(' ('lay ('radio 
The first stage in making a tliree-jnece mold 


angles to the surface of the cradle and continuing the plane 
of the bottom of the vase so that the plastc'r-of-Paris will be 
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confined on the vase side of the plane. Soap and ixnir. 
Make two or three key holes. 1'his makes th(‘ first piece* of 
the mold. Remove the walls and cradle to the plane of clay 



J^'k; 17.S Ready l<» Poiii (lie 


— Boards 

Space to be filled with plaster of Paris 

Clay disc at bottom 

— Bowl half exposed 
— -Clay plug 

Plaster of Pans cast of one half 

Second Piece of the Mold 


at the bottom of the vase. Put walls around the plaster 
mold just made as a bast', retaininf.t tlu* vase in position and 
the t)kme of clay at the base of iIk* mold. Sonp and ])our 



This is the second piece of tlu* mold. Cut key holes in the 
edges of the two pieces just made on the surfaces which fitted 
against the clay base. 
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Fit around the vase the two pieces made. Place tliem and 
the base upside down. Build walls around. Soap and pour 
plasler-of-I’aris for the bottom of the mold. This is thi‘ third 
piece. 



Fi(. iHo Using a Mold 


Tho lwo-i)ic‘cr mold has hfon laki'ii apart Imt tlu' vast' is not yt‘1 rt'inovcd 
See the dried sli]) where the two pieces have been joined, 'i'he one-pu'ce mold is 
just ready for pouring. 

Using a mold in making a vase. Be sure the mold is dry. 
To use a mold of more than one piece, rub slip along the edges 
that are to be fitted together. Fit and tit* securely. The 
slip fills the cracks so that the litjuid will not run out. Make 
a quantity of slip — (piite a little more than enough to fill the 
mold. The slip is made by mixing clay with water. Strain 
it to remove lumps. Pour the mold level full of slip. The 
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dry plaster-of- Paris absorbs the moisture and knaves tlu‘ day 
deposited upon the inner walls of the mold. If the mold is 
not kept full, more clay will be deposited in the lower part 
than near the top, and the vase being made will have w alls (jf 
uneven thickness. Watch the top edge of the wall of the 
vase i)eing formed. When it is of the desired thickness, the 
absorption j)rocess vshould be stop|)ed. Mako allowance for 
the fact that the walls will shrink somewhat in drying. To 
stop the absorption, lift the mold very carefully and pour 
out the remaining slip. Allow the mold to stand until the 
\ase has become “ leather hard ” and has shrunk from the 
mold, ('arefully remove the parts of the mold from the 
\ase. A ridge will b(‘ found where the two pieces of mold 
met. 1 'his can be removed with a sharp knife. Be careful 
to protect the wall and support it by holding one hand in- 
side when working to remove this ridge. The balls of the 
lingers should be used to smooth this ridge finally. 

Learning to recognize the different kinds of pottery. 
Iheces of pottery made l)y the ('oil method are to he n^cog- 
nized by the linger marks and the “ ribbed ” sensation one 
gets as he rubs his lingers up and down the vase, both on 
the inside and outside. 

Wheel pic‘ces are to be recognized by the lines and ridges 
'-iinning around and around. Note this effect especially 
in some Chinese and Japanese vases. Mold pieces, on their 
outside, may show ridges of wheel pieces or finger marks of 
('oil-l)uilt pieces, for such pieces often are used in making the 
molds. These usually will not be noticed on the inside. 
Mold pieces are to be charai'terized by the lines or ridges 
made at the junction of the pieces of the mold. Examine 
a number of pieces and decide how they were made. 

Gathering materials about American pottery. B. F. 
Drakenfeld, 50 Murray Street, New York City, publishes 
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a booklet entitled A Pottery Primer, by W. L. Jervis. It 
contains a very concise account of the different American 
potteries. Magazines sometimes contain advertisements of 
these potteries. The Readers’ fniide will give references to 
magaziiK' articles about some of them. Among the promi- 
nent potteries are: The Dedham Pottery, Dedham, Massa- 
chusetts; Hampshire, Keene, New Hampshire ; Markham, 
Edwin Markham, Ann Arbor, Michigan ; Newcombe, Sophie 
Newcombi* Memorial College, New Orleans, Louisiana ; 
Rookwood, Cincinnati, Ohio; Teco, Cates Potteries, d'erra 
C'otta, Illinois; Trenton Potteries, Trenton, New Jersey; 
Marblehead Pottery, Marbhdiead, Massachusetts; Zanes- 
ville Potteries, Zanesville, Ohio; (irueby Faience Comi)any, 
I 3 oston, Massachusetts; the Robineau Pottery, Syracuse. 
New York; the Onondaga Pottery Company, Syracuse, 
New York. 

Letters can be written to some of these or others the 
addresses of which may be known or found, and some' 
excellent material may thus l.)e obtained whic h will give some 
idea of the pottery industry in this country. 

Gathering data relative to the various clay industries. 
From books, newspapers, magazines, and advertising mate- 
rials, gather all the information to be found ndative to all of 
the clay industries in this country, including brick, tile, sewer 
pipe, crockery, fire-clay products, dishes, and art vases. Find 
out as much as possible about the processes. Fire clay is 
tired at much higher tem])eratures than other clays. Ric's 
says that no clay should be called fire clay unless it fuses 
at a temperature above ('one 27, which is 3038 degrees 
Fahrenheit. It is used where very high temperatures are 
needed. In making crucible steel, the crucibles for melting 
the iron ore and mixing it with the manganese and other 
materials that may be needed are made of fire day. The 
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wallb of the kiln where pottery is fired are lined with fire clay. 
Some stoves are lined with lire elay. 

Bricks are of various kinds. Some are highly f^lazed. 
Some others have a cheap ^daze on tlu'in which is produced 
by throwing salt in at the top of the brick kilns. It mc'lts 
and runs down o\ (t the bricks. V ilnficd bricks are bricks 
which have bern luvated to siK'h a high t(‘mj)erature that the 
particles or grains melt and fuse, closing the pores so that 
they an* imi)ervious to w.it(‘r. d'hese vitrified bricks are 
sometimes ('alk‘d steel-hard bricks. 

Sewa^r pipes are (juite ('ommonly used. Files arc' similar 
to the sewer pii)e except that they lack th(^ rim for making 
tight joints and that they arc' fin'd at a miu'h lower tc'inpei a- 
ture, leaving thi'in porous. 'Filing is usi'd to drain swampy 
or wet land. 'Fhe tiles an* laid in ditclu's far ('nough Ih'Iow 
the surface' to be out of tlu' way and to pn've'iit freezing. 
'Fhey are laid, end to end, in rows from a h'w feel apart to a 
few rods ajiart as nt'e'ds reejuin'. In addition to draining off 
superfluous water, tlu'y jK'rmit the ground to be' well aire'el, 
which heli)s te) [)revent it from packing. Land that is almost 
worthle.ss because of its wrtne'ss is fre'eiuently maele ve'ry 
valuable by elrainage wdth tile'. 

'Fhe use e)f flat tile in bathre)e)ms <inel in ne)ors is usually 
well known. In some e'e)mmunltie's the' pie turesejue' tile re)of 
will be familiar. 'Fhe use of hoIle)W tile' for walls e)f houses is 
bee'oming increasingly freeiiu'ut. With tile roeds, tile* fle)e)rs, 
tile walls, brick firei)laces, brie k e himneys, tile elrainage, 
clay dishes, clay vases, and clay pipes fe)r insulating electrical 
wiring, (ine can alme^st feel that we* live' in clay house's, although 
they are very different from the* all-clay, aelobe houses e)f 
some! regie JUS. 

Comparing our clay industries with those of other nations. 

Gather data from the We)rlel Almanac and other available 
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sources about the clay products of all nations. Make graphs 
setting forth the facts found. Note which nations lead in 
volume of product in the various phases of the clay industries. 
Does volume of business necessarily mean greatness ? What 
other element should be considered in determining which are 
the great clay manufacturing nations? What parts of the 
world seem to be well sui^plied with excellent clay ? 

Estimating the increase in value of clay by work put upon 
it. Find the price of clay per pound. Do the same for 
glazes. Weigh souk* dishes and \ases. listiniate the cost 
of the clay and glazes used in their manufacture, h'ind the 
prices of these dishes and \ ases in the stores. Hov\^ much 
has the value of the materials been increased? Which is 
more expensive, the matiM'ials or the labor? Do the same 
for bricks and tik's. When' is the gn'atc'r increase in value 
— in making clay into dishes and vases, or inlo tiles and 
bricks ? Are there differences in the degn'cs of skill required 
of workers in the two fields of production ? 

Finding out what clay is. Look in books of reh'rencc to 
find what is given about the nature of clay, (h't some dry 
clay. Examine it. Rub it with the hand. It is a very 
finely divided material which is the resultant of the de- 
composition of feldspar. Its peculiar properties are its 
plasticity when wet and its action under heat. When 
heated to the right degree, these liiu' [larticles melt and run 
together. So, when fired, the ('an'fully made vase changes 
from a thing made up of millions of separate particles 
crowded closely together to a vase made of one solid piece. 

What caused the decomposition of the feldspar? The 
geographies give descriptions of the processes of erosion and 
decomposition which are now taking jilace. One other 
agency has been responsible for much of the clay we use. 
The glaciers which swept over much of our continent ground 
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rocks to small particles. Feldspar was one such rock. This 
feldspar, so ground, was washed down in the glacial waters 
until finally deposited in beds of clay. 

Finding how the clay beds were deposited. Why do we 
not find, instead of clay beds, beds of graxel, sand, and clay, 
all mixed together? They were all washed along in these 
turbulent waters. v\n experiment may ans\x’er tlu* (jiiestion. 
Put some rock, gravel, sand, clay, and water in a milk bottle 
or a fruit jar and shake until all are thoroughly mixed. 
When the shaking is stopped and tlu‘ \'ess('l is at rest, tlu‘ 
rocks and gravel settle to (lu‘ bottom immediately. Aft(‘r a 
little, the sand is vSe(ai to be at tlu^ bottom on th(' nx'ks and 
gravel with the clay watiT abo\-e. Let the xTssel remain 
(tuiet for sexx'ral hours. 'LIk' wat(T will be found to be cU-ar 
and a thin layer of clay can be seen aboxe the sand. The 
clay bed is not mixed with the sand and gravel because it 
will not deposit until the water is (juiet a long time, whih' the 
others in depositing do not wait for (iui(‘t wat(Ts. Wlu'rex'CT 
one sees a bed of clay, he may know that at one time that 
place was covered with muddy clay water which remained 
quiet for some time. Note w1ut(' clay beds are to Ik' founrl. 

Some geologists beliex e that th('re was oiu'e an i('(' dam in 
the vicinity of Cincinnati,’ due to the* ice of the glacial waters 
coming down off the Alleghenies and bec'oming janibed there. 
Tf this were true, what evidence* of it would we find in this 
vicinity ? What industry, promiiKait in this region, seems to 
support this view of the geologists? 

Investigating the making of paper and cardboard boxes. 
Fancy b6xcs made for gloves, handkt'rchiefs, and other special 
purposes are made by hand methods. Training for this 
work, requiring from eight months to a year, is offered in 
some girls’ trade schools, d'he (du‘aper, com mem paper 
1 Wright, G Frc-derick - The I cc A of North America, \) 326. 
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and cardboard boxes and cartons used for ^j^roceries, shoes, 
suits, and many other purposes are made by machine methods 
and processes. Little training for this work is required, and 
workers arc often very poorly paid. Afany girls and some 
boys go into this occupation because the work can be learned 
easily. But the chances of promotion to better paying 



Fk; i8i Hamlkcrchief Boxes 


work as they grow older are very few. For most workers, it 
may be described as a “ blind alley ” occupation. 

Examine a number of paper and cardl)oard boxes, noting 
the various ways of constructing them. Find the address of a 
factory making these kinds of l)oxes and write asking for any 
printed matter they may have descriptive of the work. Con- 
sult the matter descriptive of the work of a paper mill to 
sec what is said of papers and cardboards used for making 
boxes. Making paper bags may also be investigated in this 
connection. 

Finding how a handkerchief or glove box is made. To give 
insight into hand forms of paper-box construction, a handker- 
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chief or glove box may be carefully taken apart, and the 
materials and forms of construrlion work noted. The 
principles are the same as thos(‘ used in making all common 
forms of novelty boxes. If it is desired t(^ make such a 
box, the method may be developed by a careful study of the 
box taken apart, noting the respective pieces, their sizes, and 
the methods of placing and pasting them. The materials 
required are wood-pulp or ('loth board for the body; white 
cotton poplin for lining; tough and moderately stiff paper 
for foundation for lining walls and pads and for finishing the 
bottom ; cotton sheet wadding for the pads ; muslin for 
reinforcing the corners ; super or ( lursecloth for strengthen- 
ing the hinge; linen, silk, ov cretonne for the cover; and 
paste. 

Make a list of the various articles known to be made by this 
methcxl of construction. Wliat are the limitations of such 
utensils in a home? Gan they be ck^aned ? For what 
purposes are they appropriate ? Do th(‘y last long ? 

Tabulating the facts obtainable about the glass industries. 
Gather such material as is available on the glass industric's, 
to show their importance and tlu' various ])ha.ses of these 
industries. Make a chart sh('>wing these facts. Examine 
various forms of glasswares to be found in homes and in the 
stores and shops. Read what you can find abcnit the art of 
stained-glass windows. See the chapter on Shelter, page 256. 

Making copper bowls. Goppea- bowls can be naide by 
children of this grade, but the work is too noisy for most 
school situations. If bowls are made, number 20 gauge 
sheet copper is desirable. Hollow out one end of a maple 
block into a shalk^w bowl shape, using a gouge. Cut a 
four-inch square of sheet copper. Describe the largest 
circle possible and cut. Using a round-headed hammer, 
hammer the copper into the bowl shape in the block, be- 
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i»inning in the center and turning constantly as you hammer. 
Hold the sheet of copper in the left hand and hammer with the 
right hand. When the copper becomes hard, heat on a gas 
stove until very red, and plunge into cold water. This 
anneals, or soflims, the copper. Continue the hammering, 
directing the shaping of the bowl by the position in which you 
hold the copper with the left hand. Avoid wrinkles, or 
!)uckl(‘s, by keej^ing them hammered out before they become 
short and sharp. If left, these wrinkles may cause cracks. 
When properly shaped, finisli the surface with the planishing 
hammer, holding the bowl over a round- top stake. This 
gives a surface of facets, characteristic of hammered copper. 
Trim the top edge true with shears. Round and smooth 
the edge with emeny cloth. To flatten the bottom, place 
upside down on the table and find the center with a pair of 
dividers. Draw a circle the size of the bottom desired. 
Take a wooden mallet and strike down on the center with 
light strokes, working around to the circle drawn. Mix 
pumice stone and water, and polish the bowl. To color, 
rub with turpentine and heat gently. Too much heat burns 
off the turpentine. 

Etching designs upon the bowls or upon pins. Draw the 
design on paper as a copy. Pour melted beeswax over the 
copper surface. Trace the design upon the wax. With a 
knife, or hat pin, or toothpick cut the design through the 
beeswax. Pour nitric acid into the design and allow it to eat 
the copper surface. Wash and remov(‘ the wax. Nitric acid 
should be in the hands of the teacher only. 

Some etchers cover the copper with a mixture prepared by 
melting two ounces of white wax ; adding one ounce of gum- 
mastic in powder, a little at a time, stirring until die wax 
and mastic are well mixed ; and adding in the same manner 
one ounce of bitumen in powder. This mixture is applied 
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by wrapping a hall of the mixture in a piece of silk and rub- 
bing upon the copper surface. 



Fk;. TS2. Metal Wurk of Fifth- and vSixtli-CriMdi' Children 

If stickpins or hatpins are made, it will be necessary to 
buy pins to attach to the etched copper heads, d'hose pins 



FiO. 183. Bowls Made by Fiflh-Crade (diildren, Ready for Finn^^ and Cla/an^^ 

prepared with a cup, for soft soldering, are best. Brighten 
the copper at the place where the pin is to be attached, and 
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also hrighton the cup. Moisten these with soldering fluid. 
I his can be bought or made. 1 o make, j)Ut some chemically 
pure muriatic acid in a glass jar, add some shavings of pure 
battery zinc, allow to stand for fifteen minutes, add more 
shavings, and continue until all chemical action ceases. Al- 
low to stand overnight. Pour off the clear fluid for use as a 
soldering flux.^ 

Heat both pieces of metal equally hot, touch the cup with 
a piece of soft solder, filling it, and apply at once to the pin. 

rind what you can of the hammered metal industries. 
Include work in brass, siKx'r, and other metals used in these 
industries. I f there are any examples of fine w{)rknianship in 
the communily, see them if i)()ssible. What gi\'es value to 
such pieces? ('ompan^ them with the pressed metal bowls, 
lamp shades, trays, and similar articles on sale. Wherein do 
they differ? Why the diffen'iice in price? 

Desirable outcomes in Grade V. From this work the 
teacher may expect : 

1. A ratlier definite knowledge of how to make a one- 
piece, a two-piece, or a three-pie('e mold for pottery. 

2. Knowledge of how these molds are used in making 
ware. 

3. Ability to distinguish with some accuracy coil-built, 
wheel-made, and mold-made piei'cs. 

4. A rather definite knowledge of American potteries 
and the characteristics of their prodiK ts. 

5. Some notion as to the variety and amount of clay 
products in this country in comparison with those of other 
nations. 

6. Some judgment as to the worth of materials and 
products in terms of the work done upon them. 

7. Some understanding of the geological history of 
clay beds. 

* Thatcher, Etlwanl —Simple Soldering Spon and Chaml)erlain. 
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8. An iiicrrasing interest in day industries and reroj;ni- 
tion of their importance. 

9. Some insight into the glass industries and their extent. 

10. Some judgment relativ'e to tlie extent of the i)ai)er- 
box industry and the status of its workers 

11. Some interest in hammered metal utensils. 

GRADE VI 

Finding out how a glaze is made. It will bo n c allod that 
in (xrade V, page 339, it was mentioned that salt thrown into a 
kiln of brick would form a glaze upon the bricks. Similarly, 
white lead will make a glaze of i)oor (juality. The lead makes 
a soft, easily scratched glaze. Adding flint makes a glaze 
harder. The more th(‘ flint, tlu* higluT tlu* tempc'ratun* n'- 
qtiired to melt the glazix d'lu‘ more th(‘ lead, the lower the 
temperature at whic h the glaze melts. The* other materials 
customarily usc'd in glazc's are feldspar, white (diina clay, and 
whiting. These are mixed in varying proportions acc'ording 
to the kind of glaze wantc'd. d'he c'olor is usually the oxide 
of a metal. 

There haxe been many glaze* mixtures used by i)otters. 
The following are here included to give some idcxi of the 
constitiK'iicy of glazes. 

Enamel glaze — as made by Mr. Leon Volkmar : 

35 parts dry white lead 
25 parts powdc'i'ed feldspar 
30 parts powdered (lint 
5 parts whiting 
5 parts China clay 
5 parts white oxide of tin 

105 

This makes a white enamel. To give color, add oxides of 
metals, not over four parts to the above. Black oxide of 
cobalt, two parts, gives blue; black oxide of copper, two 
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to four parts, j>ives a good green, rather silvered in tone ; 
green oxidt' of nickel, two to four parts, gives gray ; red oxide 
of iron and hlac'k oxide of iron give varying shades of brown 
and tan ; [)lack oxide of manganese gives a tone between 



Fig, 184. A[)plying Glaze witli a Brush 


purple and brown ; yellow oxide of uranium gives a tan- 
yellow ; and for a light blue-green, use one-fourth' part of 
cobalt and one part of copper oxide. A blue-gray can be 
secured by using combinations of nickel and cobalt, not 
exceeding four parts as a total. A brown-green can be 
obtained by combining copper and iron. Two parts of black 


SUGGESTIONS FOR 'I'HE STUDY OI' UTENSILS 349 


oxide of eoj3i)cr, one-half part of Llaek oxide of iron, and one- 
lialf paiT of green oxide of niekel gi\e a liglit y(‘lk)\v- 
green. 

To prepare a (!lazc : Wt‘igh out the colors and grind 
thoroughly with water, using a inuller and ground glass 
slab, or a mortar and pesthx The former is preferable. Add 
the enamel ingrediemts and mix and grind with water. To 
this amount add on(‘ tc'aspoonful of gum Arabic to make the 
glaze stick to the pottery Ixdon' being lin'd, and one teaspoon- 
ful of gum tragacaiith to make tlu' glaze flow smoothly from 
the brUvsh. Grind to the consistc'iicy of a moderately thick 
('ream. 

To g/uce .• Make a thinner glaze of part of the above. Pour 
into the vase or bowl, which h<is already been fired at Cone 
T or 01. Pour around th(‘ walls, rolling the vase in the 
hands, and empty it (|ui('kly. 1'his makc's a thin c'oat, less 
likely to cra('k than if a thickc'r glaz(? were usc'd inside. For 
the outside', apply a c'oat of th(' thic'kc'r mixture, using a full 
brush and a lajiping or ('ross-hat('hing stroke. Do not brush 
the glaze on as in jiainting. Allow this coat to dry. Apply a 
second. Dry. Apj)ly a third, not so thi('k, finishing with a 
smooth surface. Put one thin ('oat on the bottom. Fire 
this glaze at Cone 02. The total coal a])i)lic*d should be a 
little less than one-eighth of an inch thick. 

SiiK'e there is a ghizeon the' bol tom of the pottery, the pieces 
must be set upon stilts, or trijiods, in the kiln. Place the 
pie('es so that at least one-half iiu h intervenes between each 
two pieces. It reejuin's about twelve hours to fire this glaze 
in an oil kiln. 

Inside glaze: 1 'he following rec ipe, by Mr. Leon Volkmar, 
makes a good inside glaze, tan in color : 

50 parts dry white lead 15 parts whiting 

23 parts powdered flint 15 parts China clay 
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Matt glazes: These matt glazes, made by Mr. Charles F. 
Binns of Alfred University, Alfred, New York, fire at Cone 04 


White Bask Matt 

142 parts dry white lead 
25 parts whiting 
1 1 1 parts powdered feldspar 
22 parts calcined kaolin 
13 parts Florida clay 


Green Base Matt 

III parts dry white lead 
25 parts whiting 
1 1 1 parts powdered feldspar 
22 parts calcined kaolin 
13 parts Florida clay 
9 parts black copper oxide 


Blue Matt Glaze 


134 parts dry white lead 
25 parts whiting 
III parts powdered feldsi)ar 


22 parts calcined kaolin 
13 parts Florida clay 
2.4 parts black oxide of cobalt 



Fig. 185. Grimlinj!; Glaze with a Muller and vSlab 


Variations in method of mixing glazes: The potters usu- 
ally find out, by experiment, just the glaze they like. 
Very exact weights are used in measuring out the quan- 
tities when right proportions are determined. These must 
be thoroughly ground together to mix the particles com- 
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pictcly. If the quantity is small, a groiiiKl-glass slab and a 
ground-glass muller are used, ddie ingredients are mixed 
with water enough to make a creamy mixture, and then are 
ground and ground and ground. A spatula is used to keep 



Fig. 1 86. Onndinj^ Glaze with a Mortar and Pestle 
These are sornetirnes used insteail of tlic muller and slab but the pr(')ccss 
takes longer. 


the mixture on the glass. For large (juan titles, a glaze mill is 
used. It is a stoneware jar, covered inside and out with a 
hard gla^e, fitted with a tight lid, and fastenetl with bands 
of metal into a frame attached to a motor to revolve it. 
In it are.a number of very hard marbles. The mixture is put 
into this mill. The revolving, combined with the action of 
the marbles, mixes it thoroughly. 
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To a mixture of about loo grams, or 3.5 ounces, a tea- 
spoonful each of gum Arabic and gum tragacanlh is added. 
Firing the glaze: When the glaze is fired, it melts at the 



Fki. 187. I’otlcry of Sixlli-fjiadc Cliildivn in the (.'jam-Waic St.iyc 


temperature which its composition calls for. This means 
that the potter needs to know what the composition of the 
glaze is which he is using, and he needs to know how hot 



Fig. 188. Cilaml I^)tUTy Made by Sixtli-(}ra<k' Childivn 

to make his kiln, for the licat must be turned off as soon as 
the glaze fuses. 

In firing a kiln of bricks or crocks or tile, the potter de- 
pends upon the appearance of the interior of the kiln as he 
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looks through a peep hole. But these products are unglazed, 
or glazed with salt or with a low grade of glaze. In firing a 
kiln of china, the delicacy of the glaze reciuires a much more 
careful method. 'Fo aid tlu' potter, then' have been devised 
what are called coues. 11 iey are triangular pyramids about 
three inches high and a half inch on each side of the base, 
made of a red clay mixture. 1 'he clay has been scientifically 
tested so that the makers know at exactly what temperature 
the clay will melt. When a cone does melt, the point bends 
slowly over. If the firing is continued long enough, the cone 
will melt flat on the support on which it rests. 

The cone with tlu' highest nu'lting tempc'rature is Cone 39, 
firing at 3470'' F. The numbers from this in descending 
series are 3<S, 37, 36, ... 2, i, oi, 02, . . . 022. Next 
lower than Gone i is ('om* 01, which fires at 2102° F. The 
lowest, 022, fires at 1094° glaze mixtures have definite 

firing temperatures, the point at which the glaze fuses. 

When the pot ter sets his kiln, he puts two cones in the front 
of the kiln and two in the back where he can see them through 
the mica windows arrangi'd for this purpose. One of each 
pair is for the temperature at which his glaze mi'lts. The 
other is usually two coiu's low(‘r. The lower cone serves as 
a warning to him. When he siX's il go over, he knows he 
must keep clo.se watch to be n'ady to put out the oil or gas 
flame, or to draw the fin‘ if Ik* is burning coal or wood, when 
the other cone begins to go. 

Summarizing the different ways by which vessels are deco- 
rated. As already noted, salt is us(‘d only for things which 
require A very poor glaze. Frocks and jugs are glazed after 
drying, before firing, d'hey therefore reejuire but oik* firing. 
Dishes and vases of a better grad(* are fired, then glazed, then 
fired again, d'he first firing, called the firing of the greem 
ware, is obviously at a higher temperature than the second ; 
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otherwise the second firing might melt the results of the first 
firing. The second firing is called the biscuit firing. In 
very fine grades of china, three firings are made. The 
first is the green ware. On the biscuit ware resulting, is 



Fid. iSf), A Kiln at Ripley, Illinois, for Firing ('rocks. Jars, and Jngs 


placed the iinderglaze design. The scTond firing is to fix this. 
Then a transparent glaze is added Indore the third firing. 
Some less expensive dishes have the underglaze design put on 
before the first firing, d'his saves one firing, but it is likely 
to make a It'ss dainty d(\sign. 

Some \xises have what is called a drip design. They are 
painted with a glaze of one color; then a glaze of another 
color is painted around the top heavily enough so tlfat it will 
run down irregularly and make an intermingling of the two 
colors when fired. 

The underglaze pattern may be painted on by hand and is 
so done in craft work. But factories do not do so. It is 
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easily seen that the expense of hand work would make ()riees 
too great, d'he underglaze pattern is put on by means 
of transfer paper, railed decak cMuania {)aper. This can he 
bought of Palm, Fechteler, and Company, 67 Fifth Avenue, 
New York City. It is ai)plied somewhat as we apply certain 
kinds of Easter egg designs. Ivxamine some dishes and hnd 
evidences that the flesign 
was put on with transfer 
paper. Matt glazes are 
different in composition 
from the bright glazes. 

Csually they recpiire a 
higher temperature for 
firing. 

Finding how kilns are 
constructed. Gather pii - 
tures of kilns of \^arious 
kinds. Write to the man- 
ufacturers of kilns for 
copies of their catalogues 
showing the kinds of kilns 
they have for sale. The 
essentials in a kiln are an inclosed s{)ace in w hich the pottery 
can be placed in such a way as to bi' protecti'd, and pro- 
vision for intense lu'at. Note the methods of firing used by 
the Indians, described on page 29(). (\)mpare with the tile 
and crockery kiln in Fig. 189. If there is a brickyard or 
tile factory in the community, visit the kilns when in 
operation. 

Exchanging industrial information with another sixth 
grade. ,If there is no pottc'ry in your community, write 
to a group of sixth-grade children in a pottery town, asking 
them to write letters telling all they can find out about the 
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tlG. i(;i A Hinj^cd Outside Form with Insd-sfor a Desij^ii Useil for Making 
Concri'te Pottery 

The inside form is I'asily ])ulled out. 


potteries in their town. In return, send to these children 
letters describing ^in industry in your coniniunity. In i)ret)- 
aration for the letters to come, the children may well review 
the details of the pro- 
cesses involved in pottery 
making. 

Making concrete 
pottery. By making 
wooden forms and filling 
these with a fine grade 
of concrete, flower pots 
and boxes, urns, drinking 
fountains, and other 
models of concrete 
pottery may be made. 

Several illustrations are 



Fig. 192. Outside and Inside Forms for a 
Hexagonal Fluweniol 
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hero given to show dilTereiit iiielli(Kls l)y which ])arls of 
forms may be fastened together to permit of the easy re- 


moval of the i)iece 
of pottery when 
hardened. Xariely 
in design is secured 
by builfliiig the form 
to produce iht^ de- 
sired shai)e, and by 
using coloring mat- 
ter in the concR't(‘. 

Summariz ing 
elements to be con- 
sidered in buying 
clay products for the 
home, d'he children 
should be led to 



apply the knowledge Fk. 193. A 
obtained in this 


]'(inn C'c 'list nu 1('(1 for Pouting the 
I’oUciy Upside Down 


work in making judgiiK'nls of what designs, colors, and 


qualities are most appropriate' in a home. How e.\pensi\(' 



Iiibidc Form vShajied for Lifting Out 


.should be the dishes used cornnionK' ^ What j)i('ces and how 
many are needed for a family of six t To provide for twelve ? 
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What docs a set of one hundred pieces cost? L'inding the 
wide range of prices, one should consider other elements. 
For constant use, the design and color should not be so 
obtrusive as to become tiresome. They should be bright, 
cheering, and ever attractive. Durability should be consid- 
ered, not only for the sake of economy, but because one 

becomes attached to an 
attractive set and it be- 
comes a part of the home. 
'I'he (luestion of the color 
of dishes should include 
consideration of what 
will be used with or near 
the dishes. Simplicity 
is always a safe 
quality. 

When one thinks of 
vases in a home, he 
usually thinks of a chance 
collection. Why should 
not the \'ases harmonize 
with other things in a 
room ? Their color 
should not violate the 
color sdieme of the room. A vase has for one of Its functions 
the holding of Ihnvers. 1 1 should show forth the beauty of the 
flowers, not rival them. Hence, vases of neutral and “ back- 
ground ” colors are desirable for this purpose. The sizes and 
shapes should be such that flowers of various kinds miay be 
cared for. There should be vases for large, coarse flowers, 
bowls for violets and nasturtiums, tall vases, slender vases, 
broad, generous bowTs, and so on. These ought not to be of 
the very expensive kind, easily broken by careless handling. 



Fio. 195. Collap'-iMc' Outside' ntnl Jiisidc 
Forms 
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Simplicity, utility, grace of line, harmony of color, and in- 
dividuality are cjualities to he considered. The schoolroom 
may well teach such considerations in fitting xBases to flowers. 
The school should haxe an assortment of xast's and howls, 
inexpensive, hut varied in dimensions, line, and ('olor. ,\s 
flowcTs are hrought to school, thought diould he given to thi'ir 
placing in vases so that the hoys and girls may learn the 
heauty of a wt'll cho.*^(Mi x^ase. 



Fk. i<>6. Rc^uK', of JNpoimcnt'j in Glazing 


Desirable outcomes in Grade VI. From this xxork the 
teacher may ('xpect : 

1. A quite clear idiM of the pnxx'ss of making a glaze 
and of controlling- its tiring. 

2. Knoxvledge of the essmitials in kiln structure. 

3. A rather eomplete understanding of all of the romnKJii 
processes in pottery making. 

4*. A keen interest in the iioitery industry. 

5. (Trowing good taste in ( hoiei's of vases and dishes. 

6. Some idea of priees to he i)aid for good pottery. 
Appreciation of good pottery. 
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Atlas Portland CKMiCNr Co. — Concrete Construction about 
the Home and on the Farm. Atlas Portland Cement Co., 
25 Broadway, New York ('ity. 

Explicit directions for building forms and pouring con- 
crete, with clear drawings. 

Binns, C. h'. — The Potter's ('raft. \Tin Nostrand. 

Givx's directions on preparatif)n of cl.iy, mold-making, glaze- 
making, and firing. K\('ellent illustrations. 

Bjnns, C. I‘\ - The Story of the Potter, (ieorge Newnes, London. 

Contains a brief history of pot tc'ry-making and details of 
modern |)roc('ss('s. 

Blanchard, M. M. — The Basketry Book; Tivelve Lessons in 
Reed Weaving. ScribiKTs. 

An excc'llent guide for one wanting to learn how to make 
reed baskets. 

Davison, R. ('. — Concrete Pottery and Garden Furniture. Munn 
and Co. 

A gO(Rl guide f(jr concrete work. 

Franz, IIicnri, — French Pottery and Porcelain. Scribners. 

A detailed, well-illustrated account for adults. 

James, (b-oRca-: Wharton. — Indian Basketry. Henry Malkan, 

I William St , New York (dty. 

A detailed account of basketry methods, colors, weaves, de- 
signs, their symbolism, and the uses of baskets. An ex- 
cellent reference. Well illustrated. 

Jervis, W. P. ■ yl Pottery Primer. The O’Gorman Pub. Co., 
76 Park Place, New York C'ity. 

An excellent brief account (jf the [)ottery industry as ad- 
vanced by the various nations of the world. Includes 
some history of American pottery. 

Moore, N. Hudson. — Delftware, Dutch and Ibiglish. Stokes. 

Well illustrated. An account of the Delft phase of pottery- 
making. 

Moore, N. Hudson. - Old China Book. Stokes. 

An attractive, well-illustrated account of English pottery. 
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Moork, N. Hudson. — Wcdi^^ivood and llis Imilators. Stokus. 

All interesting history of llie life and work of Wedgwood. 

Rose, Auousrus F. -- Copper Work. Mentzer, Bush, N (ki. 

Good diruclions for hainnuai'd eopper work. 

Sleffel, Gras. C'onrad. - Worknie^ in Metals. C'hildren’s 
Library of Work and Play, 1 )oul)lcd<iN , Paga N ('o. 

Very clear direclions for working in liainmered and poured 
metal work. 

Smiles, Samuir.. - Josiafi Wed<e.'ieood Harper, 

A good biography, iiK'liiding llu' de\ elopnumt of the pottery 
industry in haigland 

Walters, Hi:nrv B. —Ilislorx of Aiinenl Pottenes 2 vols. 
Scribners. 

A very inclusive aia'oiinl of Ivgvptian, (jieek, and Roman 
pottery. 

Winslow, Litin L. - Elementary Industrial Arts. Macmillan. 

Chapters 3, 4, 5, b, 8, <). Information on the making of 
baskets, lioxes, brick, lihg potteiy, cement and concrete 
construction, copper vesseks, and iron and steel processes. 



CHAPTKR XI 

Suggestions for the Study of Records 

GRADE I 

The sources of books, magazines, and papers of the home. 

In considering home life*, the fiart performed by books, 
magazines, and newspapiTs shouki be notcHl. Where they 
come from may be discussed, and this should l(\ad to a trip to a 
bookstore to see the books being impac'ked and put u])on the 
shelves for sale. In answering the questions asked about 
how the books are made, a trip to the printing office; to see 
type-setting and press work will answer in part, d'he dis- 
cussions of the store' anel printing e)ffice shoulel bring out 
the ieleas of how the books, magazines, anel newspapers arc 
provided for the family, anel of how miieffi work is done in 
making them for us. 

Beginning a library. The value e)f books and magazines as 
a source of enjoyment shoulel leael to starting a schoolreiom 
library, or reaeling table or shelf. Preiper ways of ('aring for 
books in placing them on the selves, in handling them when 
reading, anel in marking their ownership shoulel be taught. 

Using a printing outfit. The chilelren will Avant to use a 
simple printing outfit in making signs or labels eir in printing 
original stories and poems. The similarity e)f this •mcthexl 
to the job type-setting seen in the printing eiffice should be 
noted. 

Making booklets. These original stories and verses will 
suggest the neeel of booklets ; or, pictures collected or made 
362 
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in connection with some invest ii;ation will demand some 
means for moiintiiK^ and keepinj^ them. 1'he children can 
meet these needs by making a singh^-seclion booklet. To do 
this, fold through the middle the desired number of sheets. 
In the crease, make three holes through all the sheets. Put 
a threaded needle from the inside through the middle hole to 
the outside, leaving about two inches of thread hanging on 
the inside. Return the needle through one of the other holes 
to the inside. Put it through the middle hole again, and 
back inside through the third hole. Tie with the vnd left 
hanging. If a colored ribbon is used, l)egin on th(‘ outside in 
first going through the middle hole, and this will bring tlu' bow 
on the outside. 

Idle outside sheet becomes the cover of the bookh't. 
If desired, a tougher paper, or one of different color, may be 
used for the covct. 

Finding out what paper is. The question as to what paj^er 
is will probably be asked. In answering, compare pajx'r 
with the hornet’s iK'st to bring out rescanblances. Some 
notion of w'hat material is us('d and a little idea of the pro- 
cess can be secun'd through inquiring of others and bringing 
the ideas together in class discaission. TIu' teac lu'r is referred 
to the work of (irade V in this chapter for a description of the 
essential processes of paper making. 

Desirable outcomes in Grade I. From this work, the 
teacher .should expect the children to (hwelop sona* notion 
of: 


1. The .sources of books, magazines, and newspapers. 

2. How they are printed. 

3. How a booklet is made. 

4. How books are cared for and labeled. 

5. What is used in making |)aper. 

6. The general proce.ss (d paper making. 
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7. Intcrciependcnce of poopk* as shown by the work of 
many in providing reading material. 

8. Books, magazines, and iK'wspapcrs as a valuable source 
of information and entertainment. 

('rRADE II 

Learning library methods of charging books. By this 
time, there should be a definite (‘ffort to interest children in 
reading whole stories. Every means should he used to bring 
together a number of the inten^sting stories available for this 
age. 'Fhe reading of th(‘se may well displace ])arl of the lime 
usually given to the textbook for Heading. As the number of 
these books increases, (h(‘ children will begin to feel the need 
for knowing wIktc* the x^arious books may be found. Now 
is the time to U^ach the library method of charging the 
books to readcTs. A \'isit to the library will enable the 
children to learn what the correct method is. Regidar 
library cards can b(‘ procured. Pockets for the cards can 
be made by the children similar to those seen in the library 
books. The correiT nu'dtod of writing the grade, owner’s 
name, author’s name, and the title should be followed. In 
this way the children will learn to value library methods and 
rules. A diffen'nt child should be appointed librarian each 
week. The library tri]) may also be used in showing the 
children the correct way of opening a new book. 

Making cover designs for booklets. Make such booklets 
as are needed for recording school experiences. Suggestions 
for needed booklets will lie found in connection with work 
in foods and some other problems. When the question of 
appropriate cover designs for these arise, the children can 
make a collection of booklets and magazine covers to find 
out what is essential in a cover design, what colors may be 
used, what the design tells one, and what kinds of letters may 
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be used. Try stick printing as oik* method of making a 
decoration on the cover. Design, spacing, and let tearing re- 
quire consideration, not only in tlie making of co\ er decora- 
tions hut also in the making of charts and j^osters. 

Collecting different kinds of paper. iMake a collection of 
different kinds of paper suitable for the lea\ c's anti co\ ers of 
booklets. Note the colors, and such qualitit's as toiighnt'ss, 
smoothness, thickness, and the ease with which one may 
write on the various kinds. 

Desirable outcomes in Grade II. Frf)m this wtjrk the 
teacher may expect : 

1. Some know’ledge and ii.se of library methods of diarg- 
ing books. 

2. An interest in design of covers of hooks and ina;^<azines, 
and some ideas of choice in lint*, color, and spai'ing. 

3. Some knowledge of variety in paper <ind the ii.ses of 
particular kinds. 

4. Some de.sire and effort to express ideas and feelings of 
beauty in book covers, t'ards, i)osters, charts, and written 
work. 

GKADIC III 

Making parchment. Stories of early Ilcbrcwv life are 
appropriate for children of this age. In the.se stories, 
mention is occa.sionally made of the scroll, or roll, as the 
Hebrew book. To help the children to value our ways of 
making books, they may wadi get a .somewhat detailed 
knowledge of the Hebrew method of ancient timt's. Parch- 
ment was the material used in making a scroll. What uses 
are madt of parchment to-day? d'o mak(‘ a pit'ce of parch- 
ment, procure a piece of fn^sli sheepskin. vSoak it in lime 
water for a week. This will loo.seii the hair .so that it can be 
pulled out. Dry the skin, strett hing it on a frame. When 
dry, scrape i t smooth. Rub with jiow dered pumice and chalk. 
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Making a scroll. Use the parchment just made, to make a 
scroll, cutting a long, narrow strip. Attach a stick at each end 
to use for rolling the scroll. References to the scroll or roll 
will be found in: Isaiah 8:1, and 34:4; Jeremiah 3f):2, 
6, 23, 28, 29 ; J 1 Timothy 4:13; and Revelation 6 : 14. Read 
from some of these, particularly the references in Jeremiah. 

Finding out how other peoples made records, ('ollect 
pictures and accounts descriptive of the h2gy})tian papyrus. 



('uurU<u M oj Aiuirlcan 
Fu.. 199 A Waiiipiini Belt k(.‘u>i(l 

The William Penn Wampum Bells pre.sented to P('nn by the Delaware In- 
dians probably in the ratification oi treaties, I'liese are on exhilation at the 
Museum of the American Indian, Hi-ye Foundation, New York (?ity. 


Excellent photographs can be proiaired from tht* Metropolitan 
Museum of Art in New York ('ityat from ten cents to forty 
cents each. This writing mattaial was made from the pith 
of the jaapyrus plant. A layer was made with the stalks lying 
parallel and close together. A second layer was laid over 
the first with these stalks at right angles to the others. A 





368 


INDUSTRIAL ARTS 


heavy weight was used to crush or roll the mass flat. The 
natural gum in the plant gave it a unified body. An artificial 
filler may have been used at limes. Some pictures of papyrus 
show the lines at right angles to each other. Can you see 
^ how we probably got our 

w'ord paper? 

The Indians wrote by 
making pictures on 
birch bark. Cmod illus- 
trations of their writing 
are found in a number 
of books on history. The 
Indians used a knotted 
string or a notched stick 
at times for keeping cer- 
tain kinds of records. 
Some of them also made 
records on stone cliffs. 
See Fig. 200. 

The Babylonians used 
clay, which was made 
into tablets shaped 
somewhat like shredded- 

Vourksy Aiacrlciui Mvs! nm o) MiUural Hist try Vvhcat blSCUltS. Some- 

Fig. 200. Indi.in Rcconis, ('ailed Pci.ro- times the tablets were 
j!;lyphs, on Sandstone Cliffs in Weston mUch thinner. With 
County, Wyoniine . 

a three-cornered instru- 
ment, the inscriptions, called cuneiform writing, were made in 
the clay before it was dry. I f the record was very important, 
a second layer of clay was put on to cover the first and the 
surface of this was in.scribed with the same record that was 
put upon the first surface. Illustrations of Babylonian 
tablets are here included. 



('(ilirtisy M I tra/iol ihiti 


Fig 201. Babylonian Writnif^ on Baked Ckiy 'I'abk t;, 


was set down by the carriers while they rested on the jiairni'y 
to the grave. 

The Romans wrote on waxed tablets, using a pointed 
metal instrument called a stylus. (\)mf)are tliis with our 
dictaphpnes as to materials used for a writing surface. 

Comparing modern methods of writing with historic. 
Compare these various materials with what we use. Ex- 
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plain why all nations did not use the same material. What 
advantages can you think of that paper has over the other 
materials W^hy are books and newspapers now more plen ti- 

ful than in earlier days ? 
Why cheaper ? M ake a 
list of all of the mate- 
rials we use in making 
paper and cardboard. 

Binding pamphlets. 
In gathering material 
about the history of 
writing materials, some 
pamphlets worthy of 
place in the class library 
may be [)rocured. Or, 
valuable information in 
geography or other sub- 
jects may be obtained in 
pamphlet form. Pam- 
phlets are easily torn or 
otherwise damaged. 
Librarians bind all they 
think worthy of keeping. 
The children can do the 
same with theirs after 
they have seen some li- 
brary-bound pamphlets. 

These binders, or case covers, used by librarians may be 
made as follows: Use Melton or other surfaced cardboard. 
Send for bookbinder’s linen. It can be obtained of Louis 
De Jonge, 71 Duane Street, New York City. It is one yard 
wide and is bought by the running yard. Sample books are 
sent out to bookbinders, containing samples of the various 



Fig. 202 Models of Babylonian Clay 
Tablct.s Made m School 
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colors and materials. Cut two pieces of cardboard as wide 
as the pamphlet and one-half inch longer. Cut a strip of 

Space to lap on boards 

-E Hinge space 

- Back space thickness of book 

Fi<;. 203 Book LiiK'ii Ruled Ready to .Api)ly the Boards 

bookbinder’s linen three inches wide anti one and f)ne-half 
inches longer than the boards. Paste the two boards on the 

Book linen 

_____ — Board 

— Manila paper 

Hinge space 


Fig. 204, The Boaids Applied to the Book Linen 

linen, leaving a one-half inch space between the two boards 
and allowing the linen to extend three-cjiiarters of an inch 
over at each end of the boards. Cut a strip of stiff manila 





372 


INDUSTRIAL ARTS 


]:)ai)CM' as wide as the pamphlet is thick and just as long as the 
boards. Paste it into place for reinforcing the linen between 
the two boards. 'Furn over the extensions of linen at the 

ends and paste down. 

To place the pam- 
phlet in the case cover, 
one needs what is com- 
mercially known as 
Gaylord tape. This the 
( hildren can make. Cut 
two strips of linen three 
inches wide and just as 
long as the pamphlet. 
' Place the right surfaces 
7777” ~ strips to- 

1 gelher. Crease the two 

' * ' ' down the middle length- 

1 wise. Sew them together 

j along the crease, using 

i the back stitch. Paste 

one piece of the linen 

along the back of the 

205. ('asc Covers pamphlet and the other 

The upper (Hie is a com nuTci.il cover such along the back on the 
as librarians use. Tlie lower one, in which inside of the Case COVCr. 
a iiamphlel is bound, was made by the di- Procedure in pasting, 
reetions given in the text. t n • 1 r 1 

In all pasting, the fol- 
lowing procedure gives good results : Prepare sheets of news- 
paper, cutting the ordinary sheet of a daily newspaper into 
quarters. Stack these evenly and lay down on the working 
surface. Lay the piece to be covered with paste right side 
down on the top piece of newspaper. Holding the piece to 
be covered in position with three fingers of one hand, spread 
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the paste evenly. Be sure to cover all spots and to put on 
only enough to cover. No time should be lost after the paste 
is on the material, for linen tends to stretch and paper to 
wrinkle if it lies long with paste on it. Lift by two corners 
the piece covered with paste. Lay it in its exact desired 
position. Fold once the piece of newspaper just used and 
put aside as waste. This folding once prevents coming in 
contact with chance paste on the used newspaper. Using 
the top clean sheet of newspaper, cover carefully the pasted 
piece just placed in position, and rub smooth so that all 
blisters disapi)ear, using the edge of a bone folder or a ruler 
to do the rubbing. All pasting should be done on this pih' 
of pieces of newspaper, and the soiled sheets should be im- 
mediately eliminated by folding and putting with waste. 

Making paste. 1 o one-fourth of a pint of boiling water 
add one teaspoonful of powdered alum. Allow it to cool. 
Add enough flour to make a creamy mixture. Add to thi# 
one teaspoonful of powdered rosin. Stir until smooth. 
Pour into this mixture, slowly and steadily, a little over a 
pint and a half of boiling water, stirring constantly over a fire 
to cook the paste but not allowing it to boil. Add a few 
drops of oil of cloves to keep it sweet. When it becomes 
sour, paste is usele.ss. This will make one (juarl of good 
paste. Keep in a tight jar in a cool place. Sleko, for sale 
by Louis De Jonge, 71 Duane Street, New York City, and 
Embeco, by the Milton Bradh'y Company, are paste pow- 
ders ready to be mixed with cold water for use as needed. 

Desirable outcomes in Grade III. From the work the 
teacher may expect : 

1. An intelligent attitude toward paper as a writing ma- 
terial. 

2. Some rather specific knowledge of the history of writ- 
ing materials. 
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3. Some beginning of judgment of value in terms of hand- 
work as compared with machine work. 

4. An increasing interest in the library and its methods 
of caring for books and pamphlets. 

5. Some ability to cut to measurements, estimate amounts 
of material needed, and handle paste. 

6. A growing respect for books. 

GRAnii: IV 

Finding out how the alphabet was made, rolleid ma- 
terials and illustrations about the beginnings of the alphabet. 
Read the accounts to be found in bistories and encyclopedias. 
The Story of the Alffhabel, by Edward (dodd, gives a very 
interesting account of the beginnings, (dimpare thi'se de- 
tails with Indian picture writing and the cuiuuform writing. 

Finding out about the beginnings of libraries. See 
whether you can judge from Alma-d'adi'ina’s picture, “ A 
Reading from Homer,” what sort of records the ( ireeks had. 
Were books common ? 

What kinds of libraries would the Babylonians need for 
their clay tablets? Find an account of what they did to 
care for their records. 

What would th(‘ Egyptians need for filing their papyrus 
scrolls? The papyrus was piei'ed and glued to mak(‘ a long 
strip. Sometimes a scroll was eighty or ninety feet long. 
There is one in the British Museum, known as the Harris 
Papyrus, which is one hundred thirty-three feet long. Papy- 
rus began to be made at least two thousand years bcdorc 
Christ and continued in use in Europe until the toth cen- 
tury, after Christ.’ 

As a rule, papyrus was written on one side only, and was 

^ Smith, Printing and Writing Materials, p 134 Avil Paper Co., 

Philadelphia. 
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fastened t(j a rod or roller around whieh it was wound, dlie 
oldest rolls usually were written in lines across the width. 
Some Buddhists wrote the lines lonj;itudinally of the roll. 
Sometimes the latter was i)lac(‘d inside a wlieel which rolhnl 
it throui^h sidewise. Passinj^ th(‘ manus(Ti[)t through the 
wheel was accounted as reading it. Prayers are .st)metimes 
rapidly ‘‘ read ” or offered in this way. Another arrange- 
ment was us('d, es|)(*cially among the ('hinese and Japanese. 
Tht' material was arranged in longitudinal lines in a panel 
crossing the roll. A space was left between each two pamTs. 
Hie J(‘wish law was so written. The next sti’p was to fold 
the roll along these blank sjiaces. 'I'he folded roll was 
punched along om* edge and tied. Attaching lioards to 
protect this, wt* arri\ e at a form suggesting the modern book. 
Slitting the folds along the (‘dge not punched released as 
much more space for writing. Fong liefore these steps had 
been completed, parchment had begun to displace pajiyrus. 
This material was in turn displaced by paper. 

d'here is a tradition that tlu' town of Pergamos, in Asia 
INFinor, ber'ame interested in (‘stablishing a line library. 
Hie people of Pergamos bought their papyrus of the h^gyp- 
tians. As you will find in your reading, the Egyptians were 
VTry proud of thiar library at Ak'xandria. They objected 
to the idea of a rival library at Pergamos. So they did the 
thing that to-day wTmld jirobably be called boycotting. 
They refused to sell paiiynis to the people of Pergamos, 
thinking this waiuld end the rivalry. The effect was wdiat 
one would expect to find among an ambitious people. De- 
prived (rf papyrus, the jieople of Pergamos began to look 
for a substitute, and they found it in a familiar material. 
They were a pastoral people having many sheep. They 
knew the use of the skin for tents, clothing, and water bottles. 
They found a way to prepare the skin, much as it is described 
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in Grade III. So it came about that parchment became 
the material for writing generally used in Europe until the 
invention of paper. 

Finding the use of bibliographies and card indexes. Com- 
pare what you can find out about the libraries of Babylon, 
Alexandria, Pergamos, Athens, and Rome with our libraries. 
Because of the ease with which we can make books to-day the 
libraries have \TTy many to care for. Visit a city library 
and ask thc^ librarian to slunv you how she kcc'ps a list of all 
of the books. llav(' her .show you how she can find a book 
cjuickly through the “ author ” card ; also, how she can 
find what books she has relati\T to a gi\^ai topi(\ 

Making a bibliography. 1'his comparison and the trip 
to the library should l(‘ad to the suggestion from the children 
or the librarian that anyone who reads much ought to keep 
a bibliography. The method of reading whole; books men- 
tioned in (jrade II should have grown to some importance 
by this time. ITirther, the work in geography, history, 
and industrial arts, if conducted on the investigative basis, 
should be bringing to consciousness the fact that particular 
sources of information arc sometimes difficult to recall. 

For these reasons, the children may readily decide to keep 
a bibliography of the books read during the year, or of 
sources of information on important topics in geography, 
history, and industrial arts. When this time comes, the 
children should be taught the correct form of author cards 
and of subject cards. The details recorded and the form of 
placing them are important if the cards are to be most serv- 
iceable. Use the standard library card, three inches by 
five inches. Note that the author card has nothing on the 
first line. Otherwise it is exactly like the topic card in 
form. Note the margins. The title is the only line in- 
dented. Every book should have two cards — one an 
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author card, the other a topic card. A book might have 
three or. more cards if the material in it were to be found 
under several topics. 

The children, together with the teacher, should formulati' 
rather definite plans as to when they should make out bib- 



liography cards, who should check the errors, and how they 
shall file them. 

Makin‘g a bibliography case. It will soon become evi- 
dent that a case will be needed to file these cards in alpha- 
betical grder. A very satisfactory one can be made of a 
smooth-surfaced cardboard and gummed tape. Cut the 
cardboard in the shape indicated in Fig. 206. Note that 
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dotted linos should be scored, nr)! cut. They indir'nte 
lines of folding:. Fasten the back corners, 4" in hei.^h!, and 
the front corners, 2 ]" in luM^ht, with j^nnimed tape. Bind 
around the toj) with , chummed tape'. The aj)pearance will be 
improved by putting the tape around the bottom also. 

Making a cloth- covered case cover for binding a pamphlet 
or booklet. The pamphlc'ts needing ])rotection, or the 
notes needing binding, as they accumulate from invc'stiga- 
tions, may be worth a more pretentious case' coxer than that 



Fi(. 207 Bil)lu)j^'rapliy (\iscs 

Four of Uicsc* are made of eardhoard One o of wocjd of the type suj];j,a'sted 
in the fifth ^uMile 


made in Grade 111. One can be made coven'fl with rioth. 
To do this, cut the boards as directed in Grade III. Gut the 
linen large enough to contain the two boards, leaving a half- 
inch space between them and allowing three-quarttTs of an 
inch extension beyond the boards all around for turnover. 

To paste the boards, lay them in their proper places. 
Mark lightly all around them on the wrong side of the linen. 
Remove the boards and paste as directed on page 372, 
putting the paste over the space inclosed by the marks. 
Gently press the boards intcj place. 'Furn the whole over 
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on a newspaper. Lay a clean pai)er over the linen ami mb 
smooth., After pastini^ the hoards in place, paste the piec'e 



I'^io 2 ()S (’.ISC (.'ovc'r: Till' Pasted in Place on tlie Tanen 



Fi(. J()<) ('asc('u\cr 'I'lie Cotneis (’liiipc'd 



-Head turnover 
-Foredge turnover 
-Board 

- Hinge and back space 
-Tail turnover 


Fig. 210. Case ('over' The Head and Tail Turnovers Pasted in Place 


of tough manila in place as directed in making the case 
cover in,Grad(‘ HI. 

dlie next step is to cut the corners [ireparatory to turning 
the edges over. See Fig. 209. 'I'liese lines should be three- 
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sixteenths of iin inch away from the corners of the boards. 
For thick boards, the distance should be greater. I\it 
paste on the head and tail turnovers. Place the bone folder 

or ruler under the 
edge of the news- 
paper upon which 
the case cover is ly- 
ing. Lifting the 
newspaper, pull it 
gently over .so as to 
fold the foredge ex- 
tensions over and 
Fig. 211 Case' Cover • The (\)rners Creased aial rub (lown OIIC at a 

timu. Turn the 

corners as indicated in Fig. 21 1 . Paste and fold the foredge 


Such a case needs a lining or end pa[)(T. Examine your 
schoolbooks and note how the turnovers are covered by an 
end paper, a sheet of paper which continues on as the last 


-Head turnover 



-Back and hinge space 
-Foredge turned over 


-Tail turnover 


Fig. 212 Case Cover. The Fcjredj^e Turnovers Pasled in Place 


leaf in the book. This is the method used for a sewed book. 
For a pamphlet or a booklet, a single end paper is used, just 
large enough to cover the turnovers, coming to within an 
eighth of an inch of the edge of the case cover. Place this 
case cover open flat under a weight until thoroughly dry. 
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Using the (jaylord tape, described in Grade III, fasten 
the booklet or pamphlet into place. 

Making a hektograph. Every school should have some 
kind of device for duplicating. If the school does not possess 
a mimeograph, a hektograph can be madi^ for a few cents. 
With this, from fifty to seventy-five impressions can be made 
from one copy. 

Get a pan nine inches by twelve inches and one-half of an 
inch deep. Get two ounces of gelatine in sheet form and 
one pint of glycerine. Boil thes(‘ together slowly in a 
double boiler for two hours. Pour into the pan, placed so 
that it is level, and allow to stand overnight to cool thor- 
oughly before using. 

'I'o make copy, use hektograj)h ink on paper with a 
smooth surface. If it is desiri'd to us(‘ typed copy, a liekto- 
graph rilibon may be bought for the typewriter. Lay the 
copy, face down, upon the hektograph, smoothing it with a 
cloth, and k'ave it for about two minutes. Remove. To 
make duplicates, smooth a sheet of paj)er over the .surface 
and remove immediately, reiH'ating with new .sheets until 
the desired number of cot)ies is made. Always wash off 
with a sponge or .soft cloth and lukewarm water after using. 

Desirable outcomes in Grade IV. hrom this work the 
teacher may expect : 

1. A rather definite notion of the beginnings of the 
alphabet. 

2. Some knowledge of tin* first tamous libraries. 

3. Some knowledge of the beginnings of books as de- 
veloped from s('rolls. 

4. Some notion of the intliience of the environment in 
suggesting and providing materials to meet needs. 

5. * Definite knowledge of the correct form for library 
bibliography cards. 



INDUSTRIAL ARTS 


3^2 

6. An incrcasinp^ interest in libraries and their conven- 
iences for finding desired information. 

7. The beginning of ability to use a library efficiently 
in reference work. 

8. An increasing facility in planning, cutting to measure- 
ments, and pasting. 

9. A better understanding of book construction. 

10. Some ability to make a bibliography. 


GR.VDE V 

Clarifying ideas about the paper industry. The fifth 
grade usually gives much lini(‘ in geograjiby to the study of 
the United States. The study of the industrial activities 
made possible by the physiographic conditions ol the vari- 
ous sections should constitute a viay \ ital part of the work. 
One industry to be found in a number of places is the paper- 
making industry, d'his is closely related to the study of 
lumbering suggested in the chapter on Shelter. 

The childnai ('an gather information and pictures abotit 
paper making by consulting books and magazines. Some 
paper mills are very generous in sending advertising materials 
and samples of the sttiff ” in its various stages when asked. 
Visit a jiaper mill if there is one in your neighborhood. The 
National Geographic Magazine for March, 1920, pages 
234-241, contains some very helpful pictures of the paper- 
making process. 

Make a colk'ction of as many different kinds of paper and 
cardboard as possible. Make a list of all of the materials 
the children can find that are used in making paper. P^ind 
out why the wood-pulp process was devised. What steps 
are being taken to [)rovid(‘ something to supplement the 
limited supply of spruce? Why should the governments 
of the nation and the states attempt to regulate forestry ? 
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Consult some such authority as the World Almanac to find 
out what countries produce the wood pulp used to-day and 
what countries manufacture paper. Bulletin Number 758 
of the United States Department of Agriculture gives 
valuable information as to the status of the wood-pulp 
industries. The Forest Service at Washington will also fur- 
nish desirable information on recpiest. 

Interest in the processes will probably be such as to raise 
questions about the beginnings of paper making and hand 
processes. The Chinese are said to have originated the 
method. The story can be found in the accounts of the 
history of the industry, telling of the Mohammedan concjiiest 
of a part of western China. Some of these con(|uerors spent 
some time at Samarkand but hnally returned to their west- 
ern home. But they went back with what they had Jiot 
brought — a knowledge of paper making. They had 
watched the Chinese until they had learned the process. 
Old linen rags were shredded tine. With these a [)ulp was 
made. I'his was poured on a screen frame held in the water 
of a brook and shaken gently. When a thin layer of (he 
pulp was spread out smooth, the frame was lifted from the 
stream and the water drained off. Then the layer of linen 
pulp was pressed dry into a sheet of paper. 

Making paper of linen rags. The simplicity of the pro- 
cess usually stimulates children to make some paper. The 
following method has proved (pute successful as a school 
enterprise : 

Lint or shred old linen rags very tine. Boil them in water 
containing a little caustic potash or caustic soda to remove 
gums or other impurities. Wash in clear water. Make 
a pulp of about the consist(‘ncy of gravy by adding some 
starch. ’ If desired, a tint can be secured by putting in a little 
bluing, red ink, or other coloring material. Make a deckle 
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and mold similar to the plan shown in the drawings. 'The 
mold is a frame with a line-mesh, copper-wire screen nailed 
over it. The deckle is a frame to lit over the mold and keep 
the pulp from washing off the edges. Fit the deckle on the 
mold. Pour some pul]) on to the mold. When making 
much paper, the workman dipped the mold and d(Tkle into 
the pulp. Shake smooth and let the water drain off. Care- 
fully remove the deckle frame, 'rurn the i)ulp sheet upon 
one-half of a i)iece of cloth twice the size of the mold. Fold 
the other half of the cloth over the pulp. Both sides of the 
pulp are now inclosed in the cloth. Run through a clothes 
wringer. Iron dry with a warm iron. 

If care is taken to make the mold and deckle the right 
size, the resultant paper will make a very attractive Christ- 
mas or Easter card when properly (h'corated and lettered. 
An interesting and pleasing calendar may also l)e made of 
sheets of this [)aper. Do you now see why certain books 
and cards are described as made ot “ deckle-edged ” paper? 

When the Mohammedans entered Spain, they took with 
them this knowledge of paper making and the Europeans 
learned the art from them. W(‘ are accustomed to think 
of these Mohammedans as very undesirabre because our 
histories tell of thec'llortsof lu'rdinand and Isabella to drive 
them out of Spain, and because of the accounts in Irving sCon- 
quest of Granada. There were n'asons for dri\'ing them from 
Europe, but to them the Europeans owe the possession of the 
knowledge of a writing material htted to the use of the print- 
ing press. Without this knowledge, the printing press 
would not have been the success it was, because of both the 
difficulty of printing upon parchment and its expensiveness. 
At the time of the invention of the printing press, there were 
paper mills in Italy, Spain, and some other parts of south- 
ern Europe. 
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Finding out how early books were made. In the fourth 
grade, there was suggested the study of scrolls and the change 
from the rolled scroll to the folded one. In the course of 
time, after parchment was used as the material for records, 
the workmen began tying the folded edges along the back 
together. Later, they slitted the folds along the front, 
thus making both sides of each sheet available for a writing 
surface. The curling edges suggested having boards for 
backs. These were attached to the leaves and the book 
was tied shut. Later, a clasp was attached to the foredge 
to hold the book shut. 

During the Middle Ages, the monasteries were the seat of 
learning. The work of the monastery was assigned to mem- 
bers of the monastic orders. Some were the parchment 
makers, making it by much the same method as that de- 
scribed in Grade HI. Others made ink; some made quill 
pens ; and still others did the work of st'ribes or writers. 
It was their duty to copy manuscrit)ts all day long. Some 
books give very interesting accounts of their devotion to 
this work. You will find it worth while to read the stories 
in George H. Putnam’s Books and Their Makers, Vol. I, 
pages 45-90. 

Rivalry between monastic orders and great devotion to 
the church led to putting forth much effort in beautifying 
the books. The boards were often covered with leather. 
This leather was frecjncntly decorated with beautifully tooled 
designs. Sometimes, precious stones were set in the covers 
to give greater beauty and value. The scribes also used to 
adorn the margins of the pages with pen drawings in ink of 
varied colors. 

“And here and there from out the words 
A brilliant tropic bird took flight; 

And through the margins many a vine 
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Went wandering — ro^es, red and white, 

Tulip, wind-flower, and columbine 
Blossomed.’' ^ 

The initial letters to chapters were often made very orna- 
mental. Thus began what is known as illuminated letter- 
ing. We find this form of decoration used in niottc; cards, 
Christmas cards, Easter cards, or other ornate lettering to- 
day. For interesting details about some bc'autiful books 
that were made, read all of the poem by Aldrich from whic'h 
the foregoing cjuotation is taken, the story of “(iabriel and 
the Hour Book," by Ebaleen Stein, and (dui{)ter II of Cyril 
Davent)ort’s 21ic Book, Its History and Development. From 
these sources one will get a vivid pictun' of the zeal of the 
scribes. This study may suggest using illuminated lettering 
on some of the Christmas or Easter cards which the children 
may make of their i)ai)cr. 

Some of the children may wish to make (luill pens and ink. 
The account in a good encyclopedia is a sufficient guide for 
making ink as the monks did. 

Making a binder for notes. The material gathered about 
paper making and the history of the book may i)rovc so 
valuable that it will be worth compiling. In other subjects 
there may be need for a binder. 1 he loose-leaf binder is 
quite desirable for the conij^ilation of notes. I he follow- 
ing directions are sufficient as a guide in making one. 

Use bookbinder s linen and wood-pulp or cloth boards. 
Eyelets and a punch will be needed. These can often be 
purchased at bookstores. Some paper is needed for the 
inside of the binder as single end papers. 

Plan the book to fit the punched paper, which can be 
bought’ at the stores. A No. 4 paper is a convenient size. 

^ Aldrich, Thomas Bailey. — Friar Jmme's Beautiful Book. 
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Make the boards for the binder large enough to extend one- 
fourth inch beyond the paper at the head and tail. To 
make it flexible enough to oi)en when the paper is tied 
in, a hinge .should be provided near the back. Therefore, 
cut the board for each cover in two pieces, the smaller one 
i" wide and as long as the binder is to be. Leave Y' hinge 
space between this strip and the larger board. The larger 
board should be as long as the smaller and one inch narrower 
than the paper, ('ut the Vincn so that it is large enough to 
extend beyond the boards on all sides when they are 
placed in position, allowing the si)ace, wide, between the 
boards. 

Follow the directions for pasting on page 372, reinforcing 
the hinge with manila i)aper, making ('orners, and pasting 
turnovers given in (irade IV, page 378. (hit the single end 
paper, or lining paper, largt* enough to come within an eighth 
of an inch of all of the edges of the binder. Paste' in posi- 
tion. Place under a weight to dry. Mark the places for 
the eyelets and set them. Fasten the binder together with 
rings or a shoe string. 

Learning how to make a right angle. In cutting paper 
and linen, there is always the difficulty of cutting the corners 
so that they are right-angled. Try scpiares are not always 
available, A very easy way to make a right angle is to fold 
a piece of i)aper making a straight fold. Fold a second time 
at right angles to the first fold. This is done when the part 
of the folded edge folded over lies exactly above the part of 
the folded edge below it, the two edges being just even. 
This pattern may then be used to sciuare the corners of 
paper or linen before cutting. 

Continuing the bibliography. It is desirable to encourage 
the children to be methodical in their investigations and 
reading. The range and the amount of reference work and 
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investigating arc increasing as they grow older. It will be 
well to Gontiniie the bibliographies begun in the* fourth grade. 

Desirable outcomes in Grade V. From this work the 
teacher may expect : 

1. Rather definite knowledge of the paper-making iiulus- 
try, the fimdamentals of the jirocess, the materials generall)' 
used, and some of the kinds of jiaper avail. ilile. 

2. An interest in the history of paper making, anrl of the 
handmade book. 

3. An ability in all-over [lasting and hook eonstruetion 
sufficient to make some desirable products. 

4. Some ability to plan, estimate amounts, and cut to di- 
mensions with paper and cardboard. 

5. An increasing interest in liooks, their bindings, and 
how to care for them. 

6. A growing ability to investigate, use reference hooks, 
and keei) records of data found by means of bihliograjihies 
and notebooks. 


GRADE VI 

Finding what changes the invention of printing produced. 

One of the results of the Crusades was to make people aware 
of what other people did. In this way it is fpiitc probable 
that the knowledge of [laper making was spread, d'here 
followed a period of much travad and investigation. On(‘ 
line of activity culminated in th(‘ invention of a [irinting 
press. Block printing was an art which had long been 
perfected in the Orient. 'Fravelers from the West found 
that the Chinese and Japanese were makers of wonderful 
books. Their skill in block [irinting thus became known to 
Europe. There are many int(‘resting stories about the in- 
vention of printing that followed. At times there have 
been heated controversies as to wdio invented this process. 
Some argued that it was Gutenberg, others that it was 
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Coster. Browning wrote a beautiful [)oem called “ Fust 
and His Friends.” In this poem he represents Fust as 
the inventor and gives a dramatic picture of how the in- 
vention was made known to others. After children have 
learned the main facts about the invention and the times, 
they will find this poem an interesting account. Some 



Fic. 214. A Chart Made to Siunnianze the Story of the Invention of 
Printing 


children have found much pleasure in dramatizing it. It 
helps to give one a vivid impression of how such a remark- 
able invention was received. Excellent material for further 
reading about the invention will be found in The Book, Its 
History arid Development, by Cyril Davenport. 

The results of the invention upon the prevalence of books 
and the case with which new ideas were scattered among 
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people may be found by reading the histories of those times. 
It will* be recalled that American histories often mention 
Marco Polo’s being an indirect cause of Columlnis’ discovery 
of America because of the wonderful stories he brought 
back about the things he had seen in the East. These 
tempted people to try to find an easier way to go to the East. 
But the histories usu- 
ally fail to tell what 
those wonderful stories 
were, or how the stories 
were made known all 
over Europe. With con- 
ditions as they were 
when books were pains- 
takingly copied by 
hand, knowledge would 
not be scattered very 
rapidly by books. It 
was due to this inven- 
tion of printing that 
enough books could be 
made about the travels 
of Marco Polo and 
others to thrill men 
with the idea of sailing 
unknown, dangerous seas to find this new route. Read the 
accounts of the influence of th(‘ Crusades, the travels of 
Marco Polo, the invention of printing, the lives of Coster, 
Gutenberg, Fust, Caxton, and others to get a full impression 
of the changes that resulted from the invention of printing. 

Tracing the improvements made in the printing press. 
The first printing presses were vc‘ry crude affairs, as can be 
seen by looking at pictures of them. Benjamin Franklin 



Covnest^ R. Hoe ct Co, 

Fi(. 215 'the Earliest Form of Pnntinj2[ 
Press 
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was the first noted printer in this country. Find pictures of 
the Franklin press and see how crude it was. Visit a local 
printing office and see how complex and efficient a modern 
press is as compared with a Franklin press. If jiossihle, 
visit a printing establishment which contains a modern lloe 
press used to turn out the great daily newspapers. 

Using a printing press, ('omiiare the hand type-setting 
with the work of the linotype and monotype machines for 



VoutU^u R Hoe ,C- <'n , Vi w ) ork City 

Fi(, 216 TwcntK't.h ( Vntury SuiuTspocd DccupK- Fnss 
This press has a capacity of 80,000 papers per hour, of four to twenty paj^es. 

The paper rolls arc below the pressroom floor. 

setting type. Compare job press wT)rk with the work of 
the huge modern press for new^spapers and books. If there 
is a school printing press, visit it and gain permission to 
try setting type in printing some invitations, announce- 
ments, or programs. It may be possible to have the use of 
the press at regular intervals with time enough to issue a 
small class paper. Some such experience is very desirable 
in giving one a real appreciation of what printing is. 

How important is the printing press? How much time 
do you consume in using its products? In the following 
quotation does the printing press claim too much for itself? 
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I AM THK PRINTING PRRSS 

Written by Roukrt H Davis 
for R. Hoc & Co. 

I AM the printing press, liorn of the mother earth. My 
heart is of steel, my limbs are of iron, and my fingers 
are of l^irass. 

I sing the songs of the world, the oratorios of histor>', 
the symphonies of all time. 

I am the voice of to-da> , the herald of to-morrow. I weave 
into the warp of the past the woof of the future. I tell the 
stories of peace and war alike. 

1 make the human heart beat with jiassion or tenderness. 
1 stir the pulse of nations, and make brave men do braver 
deeds, and soldiers die. 

I inspire the midnight toiler, weary at his loom, to lift 
his head again and gaze, with fearlessness, into the vast be- 
yond, seeking the consolation of a liojie eternal. 

When I speak a myriad people listen to my voice. The 
Anglo-Saxon, the Celt, the Hun, the Slav, the Hindu, all 
comprehend me. 

I am the tireless clarion of the news. I cry your joys and 
sorrows every hour. I fill the dullard’s mind with thoughts 
ujilifLing. I am light, knowledge, and power. I epitomize 
the coiutucsts of mind o\Tr matter. 

I am the record of all things mankind has achieved. My 
offspring comes to you in the candle’s glow, amid the dim 
lamps of poverty, the splendor of riches ; at sunrise, at high 
noon, and in the waning evening. 

I am the laughter and tears of the world, and I shall never 
die until all things return to the immutable dust. 

I am the printing press. 

By permission of R. Hoc and Co. 

Finding out how books and magazines are illustrated. 

The study of illuminated lettering in the fifth grade revealed 
the hand process of making books beautiful. The trip to 
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tlw printing press and discussions following should raise 
questions as to how pictures and illustrations are made. 

jiorrovv a compound micro.scope from the science labora- 
tory and place the colored picture on the cover of a maga- 
zine under the lens. Move the different colors in to the 
field and note (he small sj)ots of various colors winch make 
up a given color. The children will be much surpiiscd at 
what they .see and will ask many questions of how and why. 
A letter of request to a company which prints a magazine 
having colored [)ictures may get samples showing the suc- 
cessive imprints which make the final color. 

Fhere are three plates — four if black is used in the pic- 
ture. One prints yellow, one blue, and one red. 1 he 
first im{)ression may be yellow. Red may follow. Where 
it comes close to the yellow, orange color a[)pears. So, the 
second impression is part yellow, part red, and part orange. 
Then blue is added. This, when close to red, makes purple 
appear ; when close to yellow, green ; and, when close to 
red and yellow, makes various shades of brown according 
to the amount of red and yellow and blue used. Any one 
of these plates makes only a part of the picture. All three 
have to be used before the picture is complete. 

The way in which these plates are secured is interesting. 
The original picture in color is photographed three times by 
the camera. At one time, a lens is used which permits only 
the red of the picture to be photographed. At another, a 
lens is used that permits only the blue to be photographed. 
And yet another lens photographs only the yellow. The 
plates arc made from these photographs. 

The children may also become interested in investigating 
the processes of steel engraving, zinc etching, copper plating, 
stereotyping, lithographing, and making cuts of cartoons. 
Compare the rct?ults of these processes with the results 
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when block printing and wood culs were iiscxl. lVrlia])s 
some one in the community will lend the class an old book 
illustrated with wood cuts. See what the children can find 
out about wood cuts. 

Compare with these various processes in printing patxws 
and books, the processes used in decorating textile's. Meth- 
ods of stenciling, calico printing, and batik work will show 
similarities in processes and the a|)plication of prinei\des. 

Finding out about other modern methods of writing and 
communicating. ]\Iake a lEt of devices and methods of 
writing and communicating olhc'r than by the use of print- 
ing. This will include the type'writer, tin* minu'ograph, the 
telegraph, and the phonograph as among the more* impor- 
tant forms. The modified forms of aljihabets as used in 
telegraphy and shorthand will b(‘ of iiiUi'csl in this connec- 
tion. Modern forms of efticic'iit pi'iicils and pc'iis will also 
form an interesting ('ontrast with anciiait writing matc'rials. 

Finding out how a sewed book is made. Uy this time 
the children will probably be iiUen'sted in seizing how a 
sewed book is made. Int('re'-«t may Ik' stimulated by c'x- 
amining old books which are coming apart, ( all attc'iition 
to the double (‘iid papi'rs ; to the fact that the (Mid paiier is 
pasted to the leaf nc'xt to it ; and to the facts that the K'av'es 
arc in groups or signal un\s, that llu'se signatun's are sewinl 
tog('ther along the back, and that some cloth (xilh'd super, 
somewhat like ('heest'cloth, is jilacvd along the back and 
extends under the (*nd papc'rs. If possible', get an old hand- 
sewed book and a machin('-s('W('d book, and compare th('m. 
Note the knots to be found occasionally on the inside of the 
signatures. See whether the ('hildren can discover the pro- 
cedure in sewing by hand. Note that tajies, or cords, arc 
UvSed in the hand-sevv'^ed book around which the thread 
passes. Trace these taiies or cords into the case covx'rs. 
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See if the children can tell the purpose of the super. Note 
how the cloth along the l)ack of the book in reinforced with 
stiff paper. Why? See if the children can tell why the 
end paper and the leaf next to it arc pasted together. ( /et 
an uncut pamphlet or magazine, preferably octavo fold. 
Take out the first signature. Unfold it and s('e if the 
children can discover the correct way of folding a sheet into 
an octavo signature. 

Making a sewed book. R(‘fore reaching thi^. grade, the 
children will hav(‘ been taught all-over pasting, estimating, 
planning, and ('utting materials, and making a case ('over. 
They will easily recognize these steps as integral in the mak- 
ing of the books tlu^y have examiiK'd, and lh(.'y will be able* 
to see what tluy do not know how to do. ddie following 
directions will aid in tea('hing them the ('orrect way of fold- 
ing the signatun's, sewing th(‘ book, and putting it into the 
case cover. 

T. Folding the paper. Four signatures are enough for a 
child to undertake in making his first book. For this he 
needs four slu'ets of {laper. Be sure to use tough paper 
with beginners. F.ach slu'et is folded into an octavo-fold 
signature as follows : 

a. Stack the hxir sluvts, laying them on the desk so that 
one long ('dge is evcai and parallel with the edge of the desk 
toward you. 

b. Fold the top sheet over from right to left so that the 
edges exactly meet. 

c. Fold the edge away from you over to the edge next 
you so that the edges exactly meet. 

d. Fold again from right to left making edges exactly meet. 

Number the pages of this signature. Page i has a folded 

edge to the left and at the top, or head, of it, a raw edge at 
the front, or for edge, and at the bottom, or tail. When you 
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have the sixteen pages nuinbered, open and eheek with 
Fig. 217. Fold the other three signatures in the same way 
and number the pages in the proper se(iiienee. 



A book is named, as to size, by the number of i)ages on 
one side into which the sheet is folded. Hence, this is an 
octavo fold. Other sizes frequently spoken of are : folio, 
two pages; (juarto, four i)ages; and duodc'cimo, twelv(‘ 
l)ages. In The Book, Its History and 
Development, by Davenport, Chapter 
H, the history of folding will be found. 

The parts of a book, as given in the 
foregoing, are given in Fig. 218. 

2. Preparing the signatures for sew- 
ing. Assemble, or collate, the four 
signatures in correct number secpicnce. 

Take the collated book between tlu‘ends 
of the fingers of the two hands with the 
back down, head away from you, tail 
toward you, and foredge up. Knock t'K- Parts of the 
the back on the desk gently until the 
folded back edges of the signatures are even. Turn the head 
down. . Knock on the desk to make even. Turn the book 
on to the fingers of the left hand so that the head is to the 
right, back toward you, tail to the left, and foredge away 


Head 

Back 



Foredge 

Tail 
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from you. Slip the right hand under the head carefully, not 
permitting the signatures to slip on each other, and gently 
drof) on the desk, parallel to the edge next to you. 

Mark the back of the book on each signature to show 
where the tapes and kettle stitch go, thus : 

For the tapes: The length of the book is the distance 
from head to tail. Take a strip of paper the length of the 
book. Fcdd into (|uarl(‘rs. Lay along the back ol tlu* top 
signature. Mark at tiu' jdaces designat(“d by the creases 
in the stri[) of {)aper. Each space is called a panel. Lc*- 
ginning at the tail, mark above each panel a distaiKv (*([iial 
to the width of the tape. 

Of the s('\’eral paiuTs, this will make the lower, or tail 
panel, the widest, and the head panel the narrowest. Do not 
crowd the tapes in marking, h'old a sheet of paper at right 
angles to one of its straight (‘dges. This is nc-eded in mark- 
ing the other signatures, d'hey may ha\’e slipp('d, so it is 
well to knock up the book again. Do this as before, bc'- 
ginning by taking the collated book between the ends of the 
lingers of the two hands, and proceeding as directed in the 
foregoing. When tlu* signatures are exac'tly in i)lac(‘, with 
heads to the right, backs tow'ard you, and b.icks and heads 
even, lay the folded pi('('(‘ of paper at oiu^ mark so that the 
fold lies exactly along the back of the top signature. One- 
half of the edge of the pa{)C‘r now^ hangs dow n crossing the 
backs of the signatures. Draw^ a line dowm along the edge. 
This places a mark on the back of each signature, the four 
marks being equidistant from the head. In the same w'ay 
carry all division marks down on to the other signattires. 

For kettle-stitch marks : Measure off one-half inch from 
the head and from the tail and place a mark at each point 
on the top signature. Use the folded t)aper to carry the 
marks down to the other signatures. Knock iq) the book 
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and lay so that the 
back extends o\’er 
the ed^c of the (able 
one-fourth of an 
inch, heads to the 
right. Using a back 
saw, with a down- 
ward stroke only, 
saw th(' kettle-stitch 
groove's one-six- 
ti'cnth of an ineT 
deep. Tf pn'fern'd, 
these' groo\'('s may 
be snii)ped with scis- 
sors, and then “ sawed ” with the blade of die scis^ors. 

3. Scwiiio the hook. a. Lay the book, in correct onk'r of sig- 
nal 11 re^, so thal the 
back is toward you, 
lu'ad to the right, and 
the last signature on 
top of th(' [)ile. 

I). Turn all of the 
signal u res over away 
from you so that the 
head is to the right, 
the back away from 
you, and page i up. 

c. Turn the first 
signature back 
toward you, in jx)si- 
tion as in a. 

d. Without lifting 
from the desk, open 



Fig. 220 . .Scwinj' with a Fianu' 
Frames are desirable when Iheie aie many 
sections to be sewed. 



I'k. 2in Scwiiiil’; witiioiit a Ftanir 
Nofo the correct position of the liands and tin' 
correct plaeine of (lie imscwei! sec'tions 
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the signature to the middle, bending the under half so that 
the fold is easily accessible. Keep all work on the desk. 
Lifting a signature may lead to sewing it in wrong end up. 
e. Prick holes at the tape peiK'il marks. 

/. Thread the needle, making no knot. 

g. With the needle in the right hand, enter the book from 
the back at the head kettle-stitch hole. Put the left hand 



Fig. 221. Working Drawing for Making a Sewing Frame 


inside and pull the needle through, leaving about three 
inches of thread hanging outside. Keep the left hand inside 
and the right hand outside throughout the sewing. 

h. Sew through and out at the tail kettle stitch. 

i. Cut three tapes, four inches long. Insert the tapes in 
their places along the back. Tighten the thread. 
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7. Turn the lower half of each tape under the book. 
k. Turn over the second signature so that it lies on the 
first with the head to the right, the hack along the edge of 
the table. Keep in place, open, and prick at the tape marks. 


l . Enter the needle at the 
through, bringing the needle 
Ikiss the thread around the 
places. 

m. Tighten the thread, 
I)ulling in the direction the 
thread has been traveling. 
If pulled in the opposite di- 
rection, the paper will tear. 

71 . Tie the thread to the 
end left hanging at using 
a square knot. 

0. Put on the third signa- 
ture and prick. 

p. Enter the head kettlc- 
stitch hole, sew through, and 


tail kettle-stitch hole and sew 
out at the head kettle stitch, 
apes so that they are in their 



Fhj. 222 Diagiam of a Scjuarc Knot 



Fi(.. 22 ^ Diaj^ram of a Oranny Knot 
Note how the square knot difTcrs 
from Ihih knot. 


come out at the tail kettle stitch. Tighten. 



q. lyiake a kettle stitch as shown in Fig. 224. This fas- 
tens the third signature to the second at the tail. 

. r. Put on the fourth signature, prick, sew, tighten, and 
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make the kettle stit('h. Since this ends the se\vii\^% a second 
kettle stitch is ne(?ded R) fasten the thread. Ihi^ stitch 
should reach down to include one lower signature. 

.V. Cut the threads to one-half inch in length. Do not tie. 

4. Tying a nc%o thread in saving. One thread is not 
sul'ticieiit for sewing a four-section book unless the book is 

ver3^ small. Always tie 
between tapes so that 
the knot can be drawn 
to the inside to a\oid 
roughness on thi* back of 
the l.)Ook. To tie : Hold 
the needle in the last 
three fingers of the right 
hand. Hold the end of 
the new thread in the 
left hand. With the 
thumb and first fingiT of 
the right hand, throw a 
loop of the iKwv thread 
behind the thread in the 
k'ft hand. Place this 
loo}) on the old thread 
al)out one inch from the 
book, or a distance equal 
to half the distance be- 
tween the tapes. Take up with the needle the old thread 
through the loop of the new thread. Pull up, making sure 
that the old thread snaps up into the loop. Pull the knot to 
the inside of the section. 

5. Gluing the book. Tighten the tapes. Knock up the 
book so that the back and head are square. Put glue along 
the back so that it fills the cracks between the signatures. 



Fig. 225. Position of the Hands in Making 
the Loop Wh(‘n Tyinj^ a Knot 
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Mcxihlc glue is preferable, hut common glue will do for 
a thin book. Dry under a moderate weight, being sure that 
the tapes are all in place. 

6. Cutting the pieces for the case cover, 'ho make the case 
cover, follow the directions for all-o\Tr pasting, cutting cor- 
ners, [)asting down turnovers and corners, aufl pressing as 
given in foregoing grades. 

a. Cut the two l)oards needed, one-fourth of an inch longc-r 
than th(' sewed book, and exactly as wide as it is. 

b. If th(' cover is 
to be of cloth and 
paper combined, cut 
the pieces as indi- 
cated in Fig. 227. 

Idle strip of cloth, or 
bookbinder’s linen, 
is made a width 
e(iual to the thick- 
ness of the book, 

})lus two one- 
quarter-inch hinge 
spaces, plus two one-inch sjiaces. It is one and one-luilf 
inches longer than the boards to allow for turnovers three- 
fourths of an inch wide at eaGi (aid. 

c. The pieces of cover paper an* as long as the book linen 
and as wide as the boards. 

(L A piece of stiff manila pajier, as wide as the book is 
thick and as long as the boards, is cut to strengthen the 
cloth along the back. 

7. Making the case cover. Draw, on the wrong side of 
the linen, lines showing the place's where the boards are to 
be pasfed, as in Fig. 208, and where the stiff manila is to be 
pasted. Put paste upon the linen where the boards are to 
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be placed. Put the board.s iu place and press firmly. Do 
the same with the stiff manila strip. Turn the work over, 
cover with a clean piece of newspaper, and rub smooth. 
Turn over head and tail margins of linen and crease care- 
fully in the hinge .spaces. See page 379. Draw, with the edge 
of the bone folder, a line one-eighth of an inch from each 
edge of the linen on the right side, to serve as guides in plac- 
ing the cover paper. Put paste on the cover paper. Lifting 
by two corners, apply on one board so that a long edge meets 



Fig. 227. The Book Sewed, End Sheets and .Super Attached, the Casi* Cover, 
tile W(K)d-B 1 ocked End .Slieels, and the Finished Books 

the line just drawn Avith the bone folder. Cover with clean 
paper and rub smooth with the edge of the bone folder. 
Similarly paste the cover paper on the other board. Clip 
the corners as indicated in Fig. 209. Paste down first the 
head and tail turnovers, then the corner creases, then the 
foredge turnovers. Place under a weight to dry. 

8. Preparing the sewed hook for the case cover. Cut two 
end papers, as long as the book is long and twice as wide as 
the book. Fold each so that the folded end [)aiier just fits 
the size of the book. Carefully fold the tapes out of the way. 
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Apply paste along the last leaf of (he hook, covering a strip 
one-fourth inch wide next to the hack (if the hook. Put 
an end paper in place and press down on the pasted jiortion. 
Do the same for the other end paper. C'lit the tat)es to a 
uniform length, about (me inch or a little more. Paste them 
down on the end pap('rs. Cut a strip of thin cloth as long 



Fi(.. 22iS. A Sixth-Gtaik' llicii ]F>uks 


as the h(X)k and three inch(\s wide. Spn^ad i)aste on the 
back of the hook and along (xu'h end i)apcr (naT a strip next 
to the hack a little over an inch wide. Apply the cloth to 
this pasted area. Rub smooth. Dry the ho(jk. It is now 
ready for the case co\'cr. 

9. Putting the hook in the case cover. Fit the Injok into 
the case cover, seeing that the cover extends beyond the 
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clean piece. l-)rop the lid to j)Iace. Press firmly, d'urii 
the book over. Open carefully to the newspa])er. Rub 
the pasted end paper down smooth. Clo^e the book. Open 
the top cover. Insert a newspaper between the two lea\’cs 
of the second end paper. Paste. R(4)lace the soiled piece 
of newspai)er with a clean piece. Drop the cover. Press. 
Turn over. Open to the se('ond news[)aper slnn^t and rub 
as before. See that the hinge is propt'rly rubbed smooth. 
Place the book between clean papers under a weight to dr^ . 




Fig. 231 Woiking Dniwiii}.; "I .1 ni 1 )Iu)}.^raphy of WockI 

The end papers and cover design of the book may be 
“ wood-blocked.” Linoleum may b(‘ sul)stitut(‘d for wood 
in cutting the block. X’isit the bookstore or library and 
note the motifs used for end-pat)('r designs and the way in 
which they express the thenu' of the book. 

Applying knowledge of book construction to the repair 
of books. Visit the library and ask the librarian how she 
repairs books. Read any book she may have on the sub- 
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jcct. Use the knowledge the children have of book con- 
striK'tion. Encourage a spirit of caring for books and of 
repairing them wlien injured. Book Binding and the Care 
oj Books, l)y Douglas Cockerell, will aid in this work. 

Making a bibliography case of wood. To continue the 
keeping of a bibliography of books read and of rofenmees 
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found valtiable, a new case, and perhaps a larger one, 
will be needed. Bassw'ood, one-quarter of an inch thick, 
is easily worked. If sufficient equipment is available, a 
harder w^ood ('an be used. See the case mad(‘ of w'ood in 
Fig. 207. The working drawing in Fig. 231 will suggest 
the construction. 

Desirable outcomes in Grade VI. From this work, the 
teacher may expect : 
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1. Rather definite knowledge of the history of the l)ook 
and of the invention and improvement of the art of printing 
and the printing j)ress. 

2. A general understanding of the processes in\olv('d in 
printing. 

3. An Interest in processes of ilhistralion and some under- 
standing of them. 

4. A clear idea of the processes of bookbinding. 

5. An increased understanding of woodworking con- 
struction by making a bibliography case. 

6. A g(meral interest in llu' form and a|)[)earance of 
books, and an attitude making for their proj)er can*. 

UIRMOr.RAl’llY 

Butler. ~ r//e Story of Paper Making. 11ie J. \V. Buth'r 
Ikiper ('o., C'hicago. 

Includes the history of papyrus, parchment, and j)aj)(T, and 
the modern methods of paper making, imluding water- 
marks and vari(‘ties of j)at)er. 

Clodd, Edward. — Story of the Alphabet. Api^hMon. 

C'ontains the history of the alphaln't, cuiu'iform writing, 
Egyptian hieroglyi)hics, ('retan, ('liinese, Jap.iiK'sc', and 
Korean writing, and the paj)yri of Greet tc 
Cockerell, DouciLAS. — Bookbinding and the Care of Books. 
Appleton. 

Very detailed description of i:>rocesses. An excellent guidt' 
for all j)hases of hand bookbinding. 

Davenport, Cyril. — The Book, Its History and Development. 
Van No.strand. 

A detailed history of prot'esses in making papyrus, parch- 
ment, paper, and books. Wc'll illustrated. 

Harding, Samuel Bannister. — Story of the Afiddle ylgGu 
Scott, Foresman. 

Chapter 16. Life in a Monastery. Describes the work t)f 
the scribe. Suitable for use of children of the fifth and 
sixth grades. 
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Johns roN, Edwakd. — HV/7/;/" and flJiiniinaling and Lettering. 
Macmillan. 

Contains the developmcnl of writing, tools, and materials 
for manuscript hooks, inlaying, use of gold, theory of 
illumination, and various ali)hal)els. 

Putnam, (ii'.oKcac 11. — Books and llieir Makers during the 
Middle 2 vols. Putnam. 

A compilation of \ ery interesting details pertaining to book- 
making in the Middle Ages. 

Rawuinu.s, (iisRTKUDic. — The Story of Books. Appleton. 

A det<iiled history of hookmaking in the Middle Ages, the 
in\'entioii of printing, earl\' activities in printing, and a 
brief account of modern hookmaking. 

Smith, Adkle Millicknt. — Printing and Writing Materials: 
Their Evolution. Published by tin* author. A\’il Paper 
Co,, Phihidelphia. 

History of j^rinling, including ancient relief j)rocesses, block 
printing, invc*ntion of t\'pograi)hy, early j)rintiiig presses, 
reproduct i\e j)rocess(‘s, and writing materials, iiu'ludlng 
rocks, wood, leather tablets, wax tablets, bark, skins, 
pap>Tus, and paper. 

Sticin, — Gabriel and the Hour Book. Page ('o., 

Boston. 

A story of a boy in the days of making books by the monks 
in the monastery. Suitable for fifth-grade age. 

Winslow, Llon L, — Elementary Industrial Arts. Macmillan. 

('hapters i and 2 are on bookmaking and paper making, 
treating of both the historical development and modern 
proces.ses. 
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Suggestions for the Study of Tools and Machines 

Studying tools and machines in relationship to their uses. 

'Hie interest in tools and niaeliines is largely conneetc'd with 
the processes and purposes for which tools and machines 
are used. Most of these jiurposes are related to the nu'ans 
by which we are jirovided with food, dielter, clothing, uti'ii- 
sils, and records. I'here an*, howev er, some other uses for 
these devices. Musical iiistrunu'nts, clocks and watc'hes, 
vehicles for transportation on land, on wat(‘r, and in the 
air, and the equi])nK‘nt for sonu* games and sports are among 
the most important of those not included by the live in- 
dustrial fields coverefl in foregoing chapters. 

The study of tlu‘se tools and imu'hines is best taken uj) as 
the uses arc found in the respective fields — tools and ma- 
chines having to do with the production and preparation 
of foods in connection with api)roj)riate units in foods ; those 
having to do with clothing as parts of clothing units; and 
so on. Tools and machines not included wltliin these 
fields should be taken uj) as (heir uses become important 
parts of other studies — musical instruments in music study, 
vehicles in connection with industrial and commercial geog- 
raphy or history, in which transportation is an important 
element, and so on, each study of tools or implements grow- 
ing out of a natural setting which gives it purpose and 
meaning. 
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Placing the emphasis. The points to emphasize in the 
study of tools and machines are these: How the, tool (jr 
mat'hine does its work ; how it is properly used and cared for ; 
the adviinhigc that comes from its use; ami the changes 
brought a/)out in human life by its invention. In some 
cases, it will be of interest to children to make some tools 
and simple machines, and such work in construction will 
help to make clear the operation and care of tliese tools or 
machines. But, for most of these d(‘\'ices, construction is 
neither possible nor desirable. Tlie most important ele- 
ments to bring out are the values of the tools and imple- 
ments to man and their proi)er use and care. Every oppor- 
tunity should lx‘ used to teach children to avoid accidents 
in using tools and in observing the work of machines. 

Wherever any tool or machine consid(‘red in these pages 
is studied, it should be taken up after its use has been noted 
in connection with some setting which gives motive for it. 
W'herever a principk' of physical or biological science is 
easily seen in operation, one should call attention to it, 
making as ('lear as possible the method of its behavior. 
Two or three good elementary textbooks on general science 
should be available to the children, and they should be 
encouraged to use them. 


GRADE I 

Noting the tools used in school. In the first grade, the 
tools used ill other units of study will include knives, forks, 
spoons, nutcrackers, and nut picks in connection with 
foods ; the scissors, needle, thimble, and ruler or tapcline 
in connection with clothing work ; the pencil, ruler, scissors, 
paste brush, and paint brush in making utensils of paper or 
cardboard, and in making booklets, posters, announce- 
ments, gift cards, and wall papers ; and the ruler, saw, try 
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square, and hammer in making the house and furnishings. 
A very, simple loom may also be made for weaving a rug for 
the house. As each of these tools is taken up, its appro- 
priateness may be considered, and, as needs are noted by the 
teacher, brief discussions may be had on proper usage and 
care. Good habits of using tools should be developed from 
the beginning, but it should be remembered that skill in 
such usage cannot all come at once. 

Discussing uses of tools in the home and community. 
In the discussions about life at home and in the neighbor- 
hood, frequent references will be matle to tools and machines 
used in the hoiiK', in gardt^ns, in games, and in the w^ork of 
the community. It is worth while to kwl the children (o 
see lujw prominent is the use of tools and machines in our 
daily lixos. Leading the children to name all of the cutting 
tools they can think of, all of the kinds of vehicles used, all 
of the (k'vices for k(‘ei)ing house, all of the tools or other 
devices for writing, and so on, will help to direct attention 
to tools and implements and bring some appreciation of how 
dependent w(' are upon them. 1'he interest in toy tools and 
machines may be strong, and possessions at home may be 
talked about or collections inad(‘ at school. 

Desirable outcomes in Grade I. From this work the 
teacher may expect : 

1. A consciousness of the most familiar tools used in 
construction work, and beginnings in the development of 
dexterity in handling these. 

2. A beginning of knowledge of the proper usage and 
care of tools. 

3. An enlarged interest in the tools and machines used 
in the home and the community. 

4. A beginning of the realization of the importance of 
tools and machines in our everyday lives. 
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GRADE II 


Using new tools in school work. More extended use of 
the tools already familiar will he made in this grade, and 


a number will be 
added. The wash- 
board, ironing board, 
and flatiron will be 
used in the launder- 
ing of clothes ; and 
the broom will be 
used in housekeep- 



ing. Mention may be made of (h(‘ washing machine, the 


wringer, the mop, the carpet sweeper, and the vacuum 



cleaner as devices 
for laundering and 
housekeeping. In 
making furniture, 
the brace and bit, 
the screw driver, and 
perha[)s the plane 
may be new tools 
used, d'he hatchet 
and the ax as cut- 
ting and splitting 
tools will probably 
be mentioned. The 
more common wood- 
working tools and 
power machines 
found in use in lum- 


bering as brought out by the making of a sand table lumber 


camp may be noted. 
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Finding what tools primitive man used. In the study of 
primitive life, stone hammers, wooden or bone awls, needles 
and boring drills, fire drills, digging stieks, throwing sticks, 
traps and snares, spears, bows and arrows, tools for dressing 
skins, boats, sleds, and carts will be mentioned. Most of 
these can be made in simple form by the children in con- 
nection with programs, dramatizations, or summarized or- 
ganizations of work. If the work is supplemented by the 
use of such books as the Dopp series, much interest will 
probably develop in primitive tools, and most children will 
wish to make some of them. If American pioneer life is 
studied also in this grade, some of the tools and machines 
here found will b(' of interest. Pr('sent-da>' tools and meth- 
ods of work should be contrast(‘d with those of these (‘arlier 
periods -- - the fire drill with our use of matches, stick and 
bone needles and stone hammers and knives with our metal 
tools, and [)rimitive atid pioneer vehick's wnth our modern 
sleds, boats, and wagons. 

Desirable outcomes in Grade II. From this work, the 
teacher may expe('t : 

1. A gradually increasing facility in the use of tools. 

2. An enlarging seirse of the extent to which tools are 
used in a(Toinplishing work. 

3. Some acquaintance with the tools of primitive and 
pioneer peoples, and with the limitations of life without 
our modern tools and machines. 

GRADE III 

Finding how tools and machines help in producing foods. 

In the food studies of this year, the implements introduced 
will include the churn for making butter ; mills and grinders 
for grinding grains, coffee, and meats ; sieves for sifting 
flour and meals; apple peelers; and egg beaters. Atteii- 
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Fri. 235. vStonc Implements Found in Tennessee 
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Fig. 236. Harpoon and Float Used by the Eskimo of Baffin Land 
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hoes for cultivating the land, and several forms of knives and 
sickles for harvesting grains. Present-day sickles, scythes, 
corn knives, and grain cradles should be noted in connection 
with primitive harvesting tools. A simple form of the bal- 
ance for weighing will be found. Presses will also be hnmd 
for pressing oil from olives and wine from grapes. Con- 
trasts should be made, between the slow, laborious use* of 
most of these primitive tools and machines, and the rai)id, 
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Fig. 241. Monomonic Indian Canoes 

efficient machines of to-day drivtMi by power. In the study 
of American colonial life, uuuktous tools and machines will 
be found in use, many inferior to those of to-day, yet far 
advanced over thovse of the more primitive peoples or of the 
ancient peoples. 

Making a loom, and learning of new textile tools. In 

the clothing studies, a loom with a heddle device for 
separating the threads in weaving may be made, showing 
a marked improvement over the earlier, more simple looms. 
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Shears for shearing the wool from sheep will be found in 
use by early peoples. Combs and cards for untangling and 
straightening the wool fibers may be used in pre])aring wool 
for spinning. 

Making windmills and water wheels. References will 
be found to the use of water power in pumping water for 


irrigation purposes, and in 
dri\’ing grain mills and saw- 
mills. The wind as a driv- 
ing power for sailboats and 
mills may also be noted. 
Simple forms of water 
wheels and windmills may 
be made to illustrate the use 
of water and wind for driv- 
ing machinery. 

Making simple musical 
instruments. Some simple 
musical instruments will be 
found in use by early peo- 
ples, and children may 
profitably experiment in 
making whistles, pipes, sim- 
Fig. 242. An Ancient Egyptian Comb pj^ stringed instruments, 
for Carding Wool drums or instruments 

made of wood or metal yielding tones when struck by a 
stick or a hammer. The marimba forms of primitive peoples 
are easily made. Such experimentation will naturally lead to 
a purposeful study of many musical instruments used to-day, 
and to beginnings in the knowledge of various kinds of vibra- 
tions and intervals represented in these instruments. 

Learning what tools were used for writing by earl]^ man. 
The tools or instruments used in writing among the Indians 


I 
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and early Oriental peoples, as found in the study of records, 
include marking sticks or pens for writing on skins, papyrus, 
or parchment ; the sharp stick or metal stylus for writing 



('dU/tt'ti/ i/ 1 iKiii'iiUnii il u\iyin oj ui 

Fui. 245. An African Marimba 


in clay or wax; and metal chisels for writing on stone. 
These should be compared with the writing instruments 
used by the children themselves — pencils, pens, and 
brushes. 

Desirable outcomes in Grade III. From this work the 
teacher may expect : 

1. A knowledge of a larger number of tools and machines 
used in the production of foods. 

2. An appreciation of the contrast between ancient and 
modern sowing, cultivating, harvesting, threshing, and 
milling methods. 

3. Knowledge of a wider range of simple forms of spinning 
and weaving Implements. 

4. A wider acquaintance with the vehicles, musical in- 
struments, and writing implements of early peoples. 

5. A growing interest in the mechanical devices of water 
wheels, windmills, traps, snares, and bows and arrows. 


SUGGESTIONS FOR THE STUDY OF TOOLS 423 

GRADE IV 

Considering other machines used. In producmg foods. 
In the study of foods, the use of the ice-cream freezer and 
of the refrigerator may be taken up in this grade. Children 
are now mature enough to understand the principles used in 
these devices if presented simply. Kc^eping temperatures 
low by the evaporation of water from the olla, or porous 
jar, as practiced in warm countries, may be considered. An 
i('cless refrigerator may be made. 

In connection with the study of our water supply, the 
various devices for gi'tting water from wells may include the 
use of the well swe(‘p, the i)ulley and rope, the windlass and 
rope, the chain pump, and the valve pump, the last as 
operated by hand or by the windmill or gas engine. With 
this study, the air pump as illustrated by the tire pump may 
be considered to show more fully the operation of the valve 
mechanism. Calling attention to the method of ojierat- 
ing popguns, pea shooters, and air rifles will still further 
illustrate the use of the pressure of air as a helpful force. 
The simpler principles involved in all of these devices may be 
noted. When the devices themselves cannot be found in 
operation in the community, descriptions and pictures will 
help to make their methods of operation clear. 

In producing clothing. In clothing studies, the several 
forms of spinning wheels and looms found among the Greek 
people and the American colonists will be observed as steps 
in progress beyond earlier peo}des. The two-shaft heddle, 
the shuttle, and the batten will be new features of looms. 
The loom used by the Greek Pem'lope, while awaiting the 
return of Ulysses, had two-shaft heddles and was of the 
two-heddle type. A reel for unwinding the silk fibers from 
cocoons may be made in connection with the study of silk. 
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hi producing utensils and records. I n the study of utensils, 
the potter’s wheel is included, and the use of the one-piece 
mold is learned. In the history of the Greeks and Romans, 
the tablet and stylus will be found in use for writing. Chil- 
dren like to make these. 

In making products of wood. Arising from interests quite 
apart from sj)eciric school studies, an increasing usage of 

woodworking tools may 
develop. Among the 
products which children 
may wish to make arc 
toys, models of vehicles, 
sleds, bird houses, traps, 
stilts, and roller coast- 
ers. In such construc- 
tions of wood, tools 
which may be used in- 
clude planes, chisels, 
the drawing knife, the 
marking gauge, bits, 
countersinks, rasps, and 
sandpaper. In learning 
how the edged tools arc 
kept sharp, the children 
will find how the whct- 
r -ourlcsi, Maro^olium M u.cu,n oj Art stOllC, grilldstOlie, oil- 

Fig. 246. A Flax Wheel . l 1 ^ 

^ stone, emery wheel, and 

file arc used. Attention should be called to the proper use 
and care of these tools, but the work in sharpening will have 
to be done chiefly by older persons. The children will be 
interested, however, in what should be used for sharpening 
each respective tool, and why one means rather than an- 
other is used. Emphasize the avoidance of accidents. 
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Comparing cutting tools. Comparing l)utlcr knives, 
bread knives, table knives, butcher knivc's, axes, planes, 
chisels, scissors blades, razor blad(‘s, sic'kK's, saws, and other 
cutting edges will hml to an api)reciation of the fact that 
each type of knif(‘ or cutting tool is adapted to the kind of 
material which it is made to cut. 

Noting metal-working tools and machines. In connec- 
tion with construct i\'(‘ work observ'ed in iron, tin, and other 




< 'ourt(\y Mi trupolitiin Muieum of Art 


Fig. 247. A Modern Model of an Eiglifeenth Lynasty Egyptian Chariot 
The original was found at Thebes in the Valley of the Kings. 


metals, the use of anvils and hammers, chisels, hack saws, 
files, wrenches, drills, tongs, pliers, punches, soldering irons, 
and the forge will be noted. The differences between the 
tools used in wood and metals should be indicated. 

Comparing ancient vehicles with modern. Chariots of 
strength and splendor for use in war and for pageants and 
races will be found among the Assyrians, Egyptians, Greeks, 
and Romans. Boats with two rows of oarsmen on each 
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Fig. 249 Modern Sleds Used in the Polar Regions 
The upper reached the North Pole, the lower the South Pole. 
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treadmill operated by horses or oxen were used at times by 
the Romans, but these were of little practical help until the 
invention of the steamboat at the beginning of the nine- 
teenth century. As the vehi- 
cles and other implements of 
peoples studied in history, 
geography, or literature are 
found to be different from our 
own or from those of earlier 
peoples, note should be taken 
of these differences, and, as 
far as possible, the reasons for 
them determined. 

Listing various devices used by the Greeks and Romans. 
Among the (ireeks and Romans, many miscellaneous tools 
will be found in use — knives, swords, catapults, battering 
rams, hoes, rakes, plows, instruments for working in wcxxl, 

metal, and stone, and musi- 
cal instruments. Attention 
should be called to the prog- 
ress from earlier times as in- 
dicated by these, in both 
their variety and their im- 
provement in workmanship 
and finish. For heating 
rooms, the Greeks used the 
brazier, a pan on legs in 
which a fire of (Tarcoal was 
made. The Romans used 
the brazier, and they also sometimes built fire rooms, or 
hypocaiists, in cellars below the living rooms. These fire 
rooms were connected with the rooms above by clay pipes, 
prophetic of our modern furnaces. 
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Fig. 251. Ej^yptian Bronze Lamp of 
the Roman Peiiod 
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Desirable outcomes in Grade IV. From this work the 
teacher may expect : 

1. A knowledge of the operation of the ire-cream freezer, 
refrigerator, and various kinds of pumps. 

2. An acquaintance with forms of spinning and weaving 
devices of early European and colonial days, indicating 
progress from more primitive forms. 

3. A knowledge of the potter’s wheel. 

4. An increasing facility in the use and care of tools for 
woodworking and work in clothing materials. 

5. An appreciation of the adaptation of each form of 
cutting tool to its particular purpose. 

6. Some knowledge of metal-working tools and the differ- 
ences bctw'een these and w'(jod working tools. 

7. An increased knowledge and apj^reciation of the de- 
velopment of vehicles. 

8. Some acquaintance with the writing instruments, 
household tools, and living facilities of the (Ireeks and 
Romans. 


GRADE V 

Finding the changes in food production made by modern 
inventions. Connected wdth the study of foods and the 
related industrial geography, there will be occasional ref- 
erence to tools and machinery used in gardening, plowing, 
planting, and cultivating crops, haiwesting, and threshing. 
Comparisons of the tools and implements used to-day with 
those of the other peoples studied in this year and with 
the earlier periods in American history, should be made, 
and the changes in life for both producers and consumers 
resulting from imj^rovements in machinery much em- 
phasized. Explanations of the principles used in .modern 
machines should be developed as far as they can be under- 
stood. Interest in the making of illustrative models showing 
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steps in progress should be encouraged. Gharts made up of 
pictures, showing progress may also be made. 

In the study of the changes in the production of foods 
resulting from the invention of new farming implements 
and machines, the following invent i{)ns are among the more 
important for consideration ; The hrst cast-iron plow of one 
piece, by Charles Newbold of New Jersey in 1796 ; the steel 
plow by Jetham Wood of New York in 1797, much im- 
proved by him in 1819; the gang plow about 1850; the 
steam plow by Voy in 1879 ; the threshing machine by An- 
drew Merkle in 1788; the modern form of thresher by 
Roberts in 1852; the rea])er by McCormick in 1831, ^\ith 
improvements in 1834; the self-rake, for raking the grain 
off the reai)er in bundles, by Seymour iii 1851 ; the Mar^h 
harvester, with a carriage for two men to ride to bind the 
grain as it was elevated to them, by C. W. and W. W. Marsh 
in 1858 ; the automatic binder, using wire, by Hekil in [864 ; 
the twine binder by Gorham in 1873 ; the automatic, knot- 
tying twine binder by Appleby in 1879; and the combined 
harvester and thresher by Matteson in 1886. Other impor- 
tant inventions connected with food preparation or preserva- 
tion are the roller-mill process for making Hour by Wegman 
in 1875; the cream separator l)y !)e Iai\al in 1880; anti a 
machine for making icc by (kirrio in 1851. A great variety 
of other improvements not ranking as major inventions have 
been developed within the last huiuln'd years in planting, 
cultivating, and harvesting machinery by whit'h the present 
efficient methods of farming haxe bet'u accom pi island. 

Many improvTments in household tools aiul devices for 
preparing and using foods will also b(‘ found which ha\e 
resulted from a century of iin entiofi, and likt'wise there will 
be notetj a great variety of dis('ov(‘ries and iiivtaitions in 
use in the commercial manufacture of food products in all 
fields. 
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Learning of machines invented for producing shelter 
and furnishings. In the studies of housing and furnishing, 
attention may he directed to the tools and machines of the 
present, and c'ontrasts made with the meager conveniences 
and labor-saving dewices of the past. This will include con- 
sideration of elevators ; gas lights and stoves ; electric 
lights, bells, irons, toasters, pen'olaters, stoves, vacuum clean- 
ers, heaters, fans, and sewing machines ; of flour mixers and 

. dish w^ashers ; of fur- 
naces and hot- water 
systems ; of the tele- 
phone and radio ; 
and of musical in- 
struments, including 
the player piano and 
the phonograph. 
Some of the notable 
inventions in this 
connection are those 
of the elevator by 
Otis in i86i ; the 
carpet sweeper by 
Bissell in 1876; the 
telephone by Bell in 1876 ; the phonograph, first as the talk- 
ing machine, by Edison in 1878, and in the new form as the 
graphophone by Bell and I'aintner in 1886; the dynamo 
by Wilde in England and Siemens in Germany in 1866; 
the electric light in the incandescent form by Edison, and 
the arc form perfected by Brush, in 1878 ; the tungsten film 
for incandescent lights by Just and Hanamon in 1911; 
making gas from coal by Hales in 1726; the stovepipe to 
carry off smoke by Savmit, a Frenchman, in 1700,' and the 
improved stove, still used in parts of the United States, by 
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Benjamin Franklin in 1742 ; the oil lamp with a chinmey by 
Argand-in 1783 ; the gas light by Murdock in 1797, and the 
gas mantle burner by Welsbach in 1885; the modern form 
of piano in its essential features by (Tistofori in 1709; and 
the piano player by White in 1897. 

In building construction, many new machines will be 
found in use, among which an* hoisting cranes and derricks ; 
automatic drills and 
power sho\xTs for ex- 
cavating ; automatic 
ri\'eting machines ; 
power concrete 
mixers ; machines 
for making bricks and 
tiles ; and numerous 
other machines for 
preparing materials 
to make thc'm ready 
for the builders. 

Among these ma- 
chines for preparing 
materials are power 
saws, planers, lathes, 
milling machines, 
jointers, shapers, drill 
presses, and x'arious 
forms of steamfitters’ 
and plumbers’ tools 
and machines. Noteworthy inventions in this field are those 
of the wood-planing machine by Woodworth in 1828; the 
rock drijl by Hermon in 1854 ; and the band saw by Prescott 
in 1887. Pupils may be impressed by the relative recency 
of some of these inventions. The industrial and social con- 
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vseqiiences of their use should lx? emphasized. Some of the 
comparisons, in tim(‘ and money saved, by reference to the 
tables in the work following for Grade VI will be of interest 
also in this grade. 

Various other de\'ices will be found in use, such as the crow- 
bar, inclined plane, lifting jack, block and tackle, and wind- 



Courlisy Wammia Mills, Ncxd Bedford, Mass. 

Flo 254 Cardinj; in a Factory 


lass. The mechanical principles upon which each of these 
depends for its operation may be explained and other il- 
lustrations of these same principles observed as used in the 
environment. In caring for lawns and hedges, lawn mowers 
operated by hand pow^r, horse power, and tractor, sprin- 
kling devices, clippers, and sickles may be observed. 

Considering machines used in making fabrics and gar- 
ments. In connection with the study of clothings a con- 
siderable number of very important changes in the making 
of textile fabrics and garments may be observed and their 
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advantages noted. Among these are the changes brought 
about by the cotton gin, invented by Eli Whitney ip 1793 ; 

the Hying shuttle by John 
Kay in 1733 ; the simple 
spinning machine by Lewis 
Paul and John Wyatt in 
1738; the spinning jenny by 
John Hargreaves about 1765, 
and impro\'ed by Richard 
Arkwright about 1768 ; the 
mule spinning frame by 
Samuel Crompton in 1799; 



Fig. 257. An Indian Ruj' Loom with 
a String and Stick Iloddle 

the power loom by Edmund 
Cartwright in 1785 ; the 
pattern-wea^dng loom by 
Jacquard in 1804 ; the Lyall 
loom by Lyall in 1872 ; knit- 
ting machinery by Lamb in 
1866 ; and the sewing ma- 
chine by Elias Howe in 1846. 

The process for mercerizing 
cotton was invented by 
Mercer in 1851, and the 
method of making artificial silk by De Chardonnet in 1888, 
The vulcanizing of rubber was accomplished by Goodyear 



258. A Jacquard Loom 



SUGGESTIONS FOR THE STUDY OF TOOLS 435 


in 1839, making possible our modern garments of nibbc'r. 
In addition to the machines for making fabrics and garments 
are the modern machines 


for washing and ironing 
clothes, and the advantages 
of these slioiild be pointed 
out as they are found in use 
in homes and commercial 
laundries. 

Making a cotton gin. In 

order to appreciate more 
fully the problem of remov- 
ing the cotton from the 
seeds, a sim[)lc form of 
cotton gin may be made 
and the hand and machine 
methods compared. To 
make a simple form of cot- 
ton gin, take a box about 
ten inches square and four 
inches deep. Out of a piece 
of cylindrical wood two or 
three inches In diameter, 
make a roller which will lil 
the inside dimension of the 
box. Into one end of the 
roller drive a wire nail for 
an axle; in the other end 



[•'k; 259 Part Pattern Usc’d on a 
Jacquard Looni for Weaving Silk 


place a wire four or five 


Dro‘^s Goods 


inches long to be used as an axle and also bent into a crank 
for turning the roller. Mount this roller on the top of the 
box in grooves made three inches from one side. Into the 
roller drive four rows of small linishing wire nails, one- 
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fourth of an inch apart, from one end to the other, arranged 
spirally arounfl the roller. l)rive the nails so that they pro- 
ject one inch out of the roller. 

Into the edge of a wooden bar as long as the box, two 
inches wide, and three-fourths of an inch thick, drive a 
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row of nails like diose driven into the roller, one-fourth of 
an inch apart, and projecting one inch out of the edge of 
the bar. d'o the top of the box, on the open side, nail this 
bar parallel with the roller one and one-eighth inches from 
it, placing it so that the nails in the roller will go midwtiy 
between those on the bar when the roller is turned. The 
cotton is placed above the nails on the bar, and the roller 
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is turned so that the spirals of nails pull the fibers off the seeds 
down ii;to the box. The seeds arc too big to go through the 
spaces between the nails. 

Finding what machines are used in making records. In 

the study of records, the steps fonvard in the work of this 
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grade include the changes from the invention of movable 
type to the present variety of type-setting machines and 
printing presses. There are also a number of othta* impor- 
tant methods of recording and communicating ideas. Some 
of these are the results of such inventions as the following: 
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Printing by the use of moxable type by John Gutenberg 
in 1434, and rapidly developed by his assistants, Faust 
and Schaeffer ; the printing (.)f the first book in England by 
Caxton in 147b; stereotyping by William Ged about 1725; 
lithographing by Senefelder in 1776; the cylinder press 
in a form not practically successful by Nicholson about 
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1812, and in a highly successful form by R. Hoe in 1845 
with improvements in 1847 ; the rotary, continuous feeding 
press by Bullock in 1865; the linotype machine by Mer- 
gen thaler in 1884: the monotype machine by Lanston in 
1887; the autoplate process for making printing plates by 
Wise Wood in 1897; the rapid rotary press, doubling the 
speed of printing, by Wise Wood in 1910; the wood-pulp 
paper-making process in 1853 ; the typewriter by Thurber in 
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Eastman in 1888; the lirst form of the moving-picture 
machine, the kinetoscope, by Edison in 1890; the telephone 
by Bell in 1876; the cash register by Patterson in 1885; 
and the adding machint' by Burroughs in 1888. Stenog- 
raphy was developed through several systems of short- 
hand in the last century, and recently a stenotype machine 
for writing a form of shorthand has been invented and suc- 
cessfully used. Idle phonograph, noted in the fourth grade, 
will be recalled as a means of recording speech, and closely 
connecting the phonograph and the typewriter is the die- 
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taphonc, a machine which is used fur recording dictation 
on a prepared cylinder and giving it out again at a later 
time for writing by a typist. 

Investigating the evolution of vehicles. Vehicles arc 
found in our day for travel and transportation over the land, 
upon the water, under the water, and in the air. From the 
wheelbarrow and the simplest forms of sleds, carts, and wag- 
ons, and from the most primitive forms of rafts and boats 
up to the most modern forms of vehicles for both land and 
water transportation, all forms which have ever been lused 
are still used. Some of the work done by vehicles used for 
twenty or thirty centuries can be done better by these forms 
than by the most modern vehicles. Th(' particular work 
for which each form of vehicle is best suited should be con- 
sidered in the study of means for transportation. I'his 
will include drags and sleds of various kinds ; wheeled 
vehicK*s as propelled by different kinds of power — by man, 
draft animals, steam, electricity, and gasoline; water craft 
as carried by currents of water, wind, oarsmen, steam, elec- 
tricity, and gasoline; and balloons propelled by the air, 
and dirigible balloons and airplanes driven by gas engines. 

Among the inventions of particular significance in the 
develot)ment of modern vehicles are these : I'he steam en- 
gine by Hero about 120 n.c., but not in a practical form; 
a steam engine of practical form by James Watt in 1765, 
and improved by him in 1769; the steamboat by Lord 
Dundas in Scotland in 1802, and by Robert Fulton in the 
United States in 1807; the screw propeller by John Stevens 
of Hoboken, New Jersey, in 1805, improved and made 
practical by John Ericsson in 1839; the first locomotive 
used on rails by (xeorge Stephenson in 1814; the first loco- 
motive put to use in the United States in 1829; the first 
large locomotive in the United States by Baldwin in 1832 ; 
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the steam whistle by Stephenson in 1^33; the slecpin^^; ear 
by Woodruff in 1856; the air brake* by Westinghoiise in 
1868; the automatic car coupler by Janney in 1873; tlie 
electric motor by Jacobi in 1834; the trolley car by \'an 
Depoelc and Sprague in 1884-1887, although the Siemens 
Brothers had made an electric car with a third rail between 
the wheelways in 1879; the electric locomotive by C. (L 
Page in 1851 ; the gas engine l)y Otto in 1877 ; the gasoline 
automobile by Daimler in 1890; the cable car by Ciardner 
in 1858; the balloon by Joseph and Stephen Montgolfier 
in 1783; the dirigible balloon by Santos Dumont in 1901 ; 
the airplane by Wright Brothers in 1903; the hydroplane 
by Glenn Curtis in 191T ; the pneumatic tire by R. W. 
Thompson in 1845, but first used practically on bicyi'les 
in 1889; the old, ordinary form of bicycle by Michaux in 
1855, tile safety bicycle by Marble in 1884 ; and the modern 
cash carrier by Brown in 1875. 

In connection with the study of vehicles, the development 
of road making should be considered. The efficiency of the 
Romans as road makers was jirobably noted when the Roman 
people were studied. The problems of making post roads 
and national roads in the early part of the last century 
in the United States should be recalled. The Macadam 
method of road making was invented about 1810 by John 
McAdam in England. Modern methods of making cement 
and asphalt and of crushing stones by power crushers have 
made it much less expensive to make hard roads than in 
earlier days. The growing use of the automobile has stim- 
ulated interest in road making in recent years. Canal 
building should also be noted as it has developed in this 
country. Our industrial, economic, social, and educational 
needs are all much more fully and easily met by having ex- 
cellent roads for rapid travel and exchange of goods. 
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Finding what machines are used in making utensils. In 

the study of utensils, the wheel of the potter as used among 
early peoples, the modern power-driven forms of wheels, 
the uses of jollies and. jiggers, of templates, of molds, of the 
devices for glazing and decorating, and the kilns for firing 
will all be of interest in helping to explain the differences 
in wares found in homes and stores. The devices used in 

glass making should also be 
studied briefly in this con- 
nection. In the making of 
metal utensils will be found 
the various hammers, mal- 
lets, soldering irons, and 
brazing tools used in produc- 
ing copper and brass wares 
and wares of silver and gold ; 
and the shears, soldering 
irons, riveting implements, 
shaping tools, and machines 
for spinning and pressing or 
stamping utensils of tin, 
iron, and aluminum. 

Making a paper weight 

Fig. 264. Casting : Putting the MoUl- Casting. In mak- 
ing Sand in the Drag mg tools and machines and 

the multiform other metal 
products of to-day, the problems of casting, rolling, stamping, 
pressing, forging, and machining will be noted by the children. 
Enough should be learned about these to make the general 
methods reasonably well understood. When such studies 
are made, blacksmith shops, foundries, pattern-piaking 
shops, and machine shops should be visited when possible. 
The essential processes of metal casting may be shown by 
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making a small paper weight of lead, babbitt metal, pewter, 
or soft. solder. In this work in molding, connection should 
be made with the making of pottery molds described in the 
chapter on Utensils. 

A pattern should be made of wood of the size and design 
desired. This pattern should not be over two inches square 
nor more than an inch in 
height. The sides should be 
tapered slightly, making the 
pattern a little smaller at the 
top than at the bottom so 
that it may be drawn easily 
from the molding .sand. 

Suggestions of designs easily 
made are found in Fig. 

267. 

do make the molding flask, 
make two rectangular frames 
exactly alike. A convenient 
size is 8" long, 6" wide, and 
2" deep, outside dimensions, 
for each frame. A bottom 
board a little larger than the 
box-like frame is needed. 

The bottom frame, called the 
drag, is placed on the board, and the top frame, called the 
cope, is placed so that it fits exactly over the drag. To 
make the two parts fit exactly, nail two strips of wood 
about half an inch thick, an inch wide, and two inches 
long, one inch apart on each end of the lower frame, or 
drag. To the upper frame, or cope, at each end nail a 
similar piece of wood three and one-half inches long so that 
it will fit down over the drag between the two similar pieces. 



Fig. 265 Castinjf. Fitting the Cope 
over the Drag 
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When the cope is placed upon the drag the two should reg- 
ister exactly. 

To make the mold in this flask, place the pattern, large side 
down, (ai the middle of the bottom board. Place the drag 
over and around it. Fill the drag to the top with damp, 
fine sand, tamping it firmly. Get molding sand if you can. 

Place another board 
on top of the drag 
and make an even, 
smooth surface of 
the sand. Remove 
the top board and 
turn the drag over. 
I'he bottom of the 
I)attern will be ex- 
posed. Fit the cope 
to the drag and 
sprinkle a thin layer 
of fine, dry sand over 
the damp surface of 
the sand in the drag. 
Fill the cope with 
damp sand, tamping 
firmly. A tapering 
Fig. 266. Casting; The Sprue Pin m Place phl, aboUt a half 

inch in diameter at 
its larger end, called a sprue pin, is now put through the sand 
of the cope so that it will extend a little over a quarter of an 
inch into the sand of the drag at about one inch from the end 
or corner of the pattern. Pack the sand in the cope around 
the pin and withdraw the pin. This leaves a hole in the 
cope. Remove the cope and carefully lay aside. Cut a 
small channel, called the gate, in the surface of the sand in 
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Fig. 267. Ca.sting : Removing the Pattern 


the drag from the sprue hole to the pattern. Carefully 
drive a sharp tack into the bottom of the pattern to serve 
as a handle, and remove the pattern by lifting it straight 



Fig. 268. Casting : Ready for Pouring 
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up, out of the drai^. Carefully punch a large nail almost 
through the sand of the rope in two or three places to allow 
for escaping steam formed when the hot metal is poured 



Fig. 269. Casting : Pouring the Metal into the Flask 


into the damp sand. Fit the cope over the drag, and the 
flask is ready for pijuring. 

Heat the metal to be used in an iron pot or ladle on a 
stove, and, when fully melted, pour into the sprue hole until 
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it is tilled to the top. When cool, remove the casting trom 
the flask. Break or saw the niclal projecting from the gate 
and smooth any rough places by tiling. 

A number of inventions in this field of working in metals 
are important, among which arc the following : The hydro- 
static press, by Bramah about 1795 J steam hammer by 



Fig. 270. Electroi)l.'iling a Paper Weir;ht 


James Nasmyth in 1842 ; the Bessemer steel process by Ben- 
jamin Bessemer in 1856; electroplating by Brugnatelli in 
1803; the galvanizing of iron by Crawford in 1837; barbed 
wire in 1861, and the barbed wire-making machine by Glid- 
den in 1874 i making of armor plate by Harvey in 1888 ; 
electric welding by Thomson in 1889 i ‘tnd carborundum, 
one of the hardest abrasives, by Acheson in 1893. Brief ac- 
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counts should be read of the more significant processes in 
ihe converting and shaping of the heavier products pf iron. 
Something should also be learned of the working proteins 
and conditions in these large plants. 





Courtesy MelropolUm Museum of Art 


Fig. 271. Some Forms of Wind and Percussion Musical Instruments 
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Electroplating a paper weight. An interesting experiment 
and a pleasing product may be made by placing one of the 
weights, which has been cast, into a jar containing 





Courlisy Af/-tn)i)iilUan Mut,tutn uj Art 

Fig. 272, Some Forms (jf Stringed Musical Instruments 
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enough copper sulphate to cover it ; attaching to this weight 
from a battery of two or three cells the negative wire, the 
wire from the rim of the cylindrical top if dry cells are used ; 
and attaching to the positive wire a piece of sheet coi)pcr 
one inch by two or three inches, placing this in the copper 
sulphate. The cells of the battery should be connected in 
parallel. See Fig. 270. Copper will be deposited on the papei 
weight, completely plating it with a thin layer in a few hours. 

Investigating musical instruments. In the study of 
musical instruments, the three clas.ses as to the sources of 
vibrations — the percussion, the wind, and the stringed — 
may be considered and particular instruments of each type 
investigated. Much experimentation may be profitable. 
This may be with both common, present-day instruments, 
and historical forms as found in the study of earlier peoples. 
Through the experimental initiative of the children, new 
forms may be invented. Marimbas, whistles, pipes, bells, 
glasses partly filled with water, drum forms, and fiddles, 
or other stringed instruments made with various kinds of 
sounding boards may be constructed and furnish the means 
for much profitable experience and enjoyment. Textbooks 
with treatments of the physics of sound will be helpful as 
references. 

Desirable outcomes in Grade V. From this work the 
teacher may expect : 

1. An increased knowledge of the new machines invented 
since the beginning of the Industrial Revolution for the 
production of food materials. 

2. An acquaintance with modern inventions and improve- 
ments in building construction and materials, and an ap- 
preciation of the resulting comforts and conveniences. 

3. A knowledge and appreciation of the inventions for 
textile and garment manufacture from the Industrial Revo- 
lution to the present. 
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4. An iinderstarulinjT of tlu‘ invenlions and improvomonts 
in printinj^, publishings, and other forms of devices for writ- 
ing and communicating since the days of Gutenlx'rg. 

5. A knowledge and appreciation of the evolution of 
vehicles. 

6. An acquaintance with the modern devices and methods 
used in the making of utensils. 

7. A knowledge and appreciation of casting and other- 
wise sha[)ing and finishing metal products, including the 
process of electroplating. 

8. A knowledge and a()i)reciation of the principles em- 
ployed in making musical instruments. 

g. A growing appreciation of the place and meaning of the 
uses of machinery in the modern world, together with .some 
of the social problems resuking. 

GUADH VI 

Making a summary of the development of tools and ma- 
chines. In this grade, there may well be made a summary 
of the various tools and machines of each field as it is takt'ii 
iq) for study with reference to its own purposes. Two 
factors should be emphasized, namely, the more simj)le 
principles illustrated by their operation ; and the industrial 
and social changes resulting from the use of the most im- 
portant inventions in each field. 

Investigating principles of operation of machines. The 
use of the three kinds of levers will be found in machines 
of almost every kind — in pump handles, in using the oars 
in rowing, in scissors and tongs, in the use of the crowbar, 
in can openers, in numerous other devices, and in the ad- 
justment of parts and the shifting of gears in almost all 
commpn machines. The use of the principle of the wheel 
and axle will be observed in the pedals of the bicycle, the 
crank of the automobile, the barrel churn, the ice-cream 
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freezer, the windlass, and in other familiar ai)plications. The 
pulley and the block and tackle will be found in wells where 
the bucket, rope, and pulley arc used for lifting water, in the 
operation of hay forks in filling barns, in many varieties of 
derricks and cranes, and in hoisting pianos and other heavy 
bodies to upper rooms. 1'he buoyancy of water in support- 
ing boats and of (he air in supporting balloons will readily 
be noted. The driving force of the air in motion will be 
observed in operation in the sailing of boats, the flying of 
kites, the voyages of balloons, and the turning of windmills, 
d'he reverse operation of a force acting against water and 



Fig. 273 AncicnL Egyptian I^anips 


air will be seen in the driving forward of boats by oars, 
paddle wheels, and screw i)ropellers, and of dirigible 
balloons and airplanes by screw propellers. The reduction 
of friction and the consetiuent ease of drawing loads over 
land surfaces will be noted in sleds, ice skates, skis, roller 
skates, bicycles, and all other wheeled vehicles traveling 
upon land or upon rails. The changes of direction of forces, 
enabling one to apply them wherever he will, and to pro- 
duce motion at any desired rate of speed, will be seen in the 
use of pulleys, of sprocket wheels in bicycles, and of forms 
of gears found in almost all machines. The several , forms 
of belts and gears should be noted. These and other com- 
mon principles may be observed in the operation of farm 
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machinery, vehicles, buildinj^ machinery, and household 
machinery all about one, wherever he may dwell. 

Noting the industrial and social changes resulting from 
inventions. It is worth while to trace the evolution of va- 
rious forms of tools 
and machines from 
their simplest begin- 
nings to their present 
complex forms. By 
considering the 
changes in the well- 
being of man result- 
ing from each inven- 
tion, it will become 
increasingly appar- 
ent how fully man’s 
progress in civiliza- 
tion and wealth has 
been parallel with his 
development of new 
tools and machines. 

Simple knives, 
saws, and other 
edged tools were the 

beginnings from aaaa . i . t . , r. 

f ° riG. 274. A Watchman s Lantern of Dutcli Da vs 

which have come the m New York 

present-day power 

planers, saws, lathes, and other shajiing machine tools which 
accomplish many times more work in a given time than the 
hand tools could achieve, and which also perform work 
which ^cannot be done with hand tools. The children 
should think the steps through from the simple hand spin- 
ning tools and looms to the great batteries of power spin- 
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ning machines and looms in textile factories ; from the simple 
forms of needles and thread to the various forms of elec- 

E trically driven vSew- 
|| ing machines; from 

to the self-binder and 

from the monk’s 

jjlg ^pjX'SS ) frOlll tllC 

Fig. 275. Pewter Whale-Oil Lamps of the 0 (;lo- processes of 

nial Period , • i 1 

making shoes by 

hand to the rapid machine processes by which thousands of 

pairs of shoes are produced each day; from the tra\'el by 

w'agon at thirty miles a day to the travel by automobile at 



Fig. 276. Heirlooms of Colonial Days 
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thirty miles an hour ; and so on, through an amazingly large 
number of fields which illustrate the contrast of life withrait 
efficient machines with our day when machines do most of 
the world’s w^ork. 

Summarizing important modern inventions. In addition 
to the inventions listed in the vork of the fifth grade, several 
others may be in- 
cluded,^ some relat- 
ing directly to the 
definite units of 
industrial study, 
others to changes 
in fields more indi- 
rectly affecting in- 
dustrial life but of 
much importance. 

Related to the de- 
velopment of sewing 
machines, first used 
in the sewing of 
textiles, are the w'elt 
shoe sewing machine 
for leather, invented 
by Goodyear in 
1871, and the chain- 
stitch shoe sewing 
machine by French 
and Myers in 1884. Machines have also been invented for 
sewing pamphlets and books. 

The stereoscope for giving the appearance of solidity, 
or including the dimension of depth, in pictures w^as invented 
by Brewster in 1849. Connected with many important 
problems was the invention of the thermometer, first the 



Flo. 277 C'urullc Mollis, SnnfTcrs, and Candle- 
sticks 
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spirit thermometer by Diebel and Galileo in 1620, and later 
the men'iity thermometer by Fahrenheit in 1720. I'he 
barometer, so useful in weather fore('asting and measuring 
altitudes, was invented by 'Forrieelli in 1645. In 1671 
Newton invented the rcflcrling telescope, adding greatly 
to the means of studying astronomy. 

Several inventions mark the history of making matches. 

Walker and l^hillips invented the friction match in iSjy ; 
Pasch in 1844, Lnndstrom in 1855, the safety mateh ; 
Dennison, a mateh-making machine in 1848; and Beecher, 
a rapid, continuous machine for making matches in 1888. 
C'clluloid was inv imted by Hyatt in 1870. The X-rays were 
discovered by Roentgen in 1895, ^^'^d air was suecessfully 
li(iuehed in the same year by Linde. Th(' miners’ safety 
lamp was invented by Davy in 1816. The first oil well was 
sunk by Drake in 1859. 

In the field of firearms, a number of recent inventions 
arc of interest. Among these are the revolver l)y Samuel 
Colt in 1836 ; the Galling gun by Richard Gatling in 1862 ; 
the machine gun l)y Lewis in 1912; smokeless povv^der for 
sporting purposes by vSchultze in 1863 and for military pur- 
poses by Adelle in 1886 ; the torpedo by Whitehead in 1866 ; 
dynamite by Nobel in 1868 ; and the gun silencer by Maxim 
in 1909. 

Finding how clocks and watches have developed. In 

reviewing the evolution of clocks and watches of various 
forms from the early sundials, water clocks, and hourglasses 
down to the present great variety of clocks and watches, 
many small inventions will be noted. The changes have 
been very gradual. Most of the names of those making the 
changes have been lost. The first form of the pendulum 
clock seems to have been made some time in the tenth cen- 
tury, but it was run very successful. In 1370, Henry De 
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Vick made the first weight clock. About 1470 springs 
were first used in clocks, and the “ portable clock ” soon 
developed into a watch. As a result of the experiments of 
Galileo about 1650, the pendulum was brought into prac- 
tical usage in clocks. A Dutch cloc'k maker, Huygens, was 
one of the first to make a successful pendulum clock. To- 
day, clocks are found in a 
remarkable variety, and 
they are often used quite as 
much for decorative pur- 
poses in some houses as for 
keeping time. Some of the 
finer clocks are very beauti- 
ful, and some clocks have 
been made which are very 
ingenious in the mechanical 
activities they are made to 
perform. 

Finding reductions in 
costs by the use of ma- 
chines. To help us to ap- 
preciate how very great are 
the advantages of the trse 
of modern machines and 
processes, we may select a 
number of kinds of work 
and compare the cost in labor and time required by the old 
ways and the new. The Thirteenth Annual Report of the 
United States Commissioner of Leibor, Washington, D. C., 
devotes two volumes to a comparison of hand and machine 
labor. This report is for 1898. If the study were made 
now, a* quarter of a century since 1898, the contrasts would 
be even greater. The following items, selected from a nuru- 



Fkj. 278. i\ German Cloek-Wateli of 
Gilded Brass, SevenLeenlh-Eight- 
oenth Century 
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her of different fields, show the great gains in the reduction 
both of costs and of time by the use of machines in doing 
man’s work. 


Differences in Costs of Labor by Hand and Machine 
Methods 



Cosjs ()> I 

AUOK HY 


TLiiid 

M.'ii hin( 


Mohnil, 

Mithods 

One dozen men’s woolen sweaters 

$ 12.00 

$1.16 

500 square-head bolts, 4" X 12" lon^ . . . 

.^2.14 

1.79 

240 hardwood curtain poles, i;|" X t>o" long , 

I SO. 50 

■Hy 

1000 sewing machine needles 

8 1. 98 

2.15 

100,000 ems setting type, book work . . . 

46.00 

5 -69 

100 sheet-iron signs, 36" X 48", 44 letters . 

200. 00 

.42 

12 dozen 2-|>ound engineer’s h.unmers . 

124.80 

9.07 

Shelling 100 bushels green peas 

11 58 

.58 

Unloading 1000 bushels of gr<iin 

6.00 

1 .36 

Drilling 2-inch hole 12 feet in hard blue rock . 

8-75 

• 3 b 

12 hard'voixl bedsteads 

141 .90 

1 

6.07 


Finding reductions in time by machine methods. Even 
more impre.ssivc is a coni[)arison of (he timi^ reijuired to do 
certain kinds of work by hand and machine methods. The 
table on the following page illustrates some of the gains 
made by the use of machine methods. 

By the use of powTr to drive machinery, and with men 
trained to operate machines efficiently, man may to-da)^ 
produce many times more in both the variety and amount 
of supplies than was possible in the days of hand production. 
With these increases in productivity has also gone an actual 
saving of time for the individual worker. His working 
day is relatively short, leaving much time for recreation 
and other interests not directly connected with his work. 



SUGGESTIONS FOR THE STUDY OF TOOLS 459 


Differences in Time Required ry Hand and Machine 
• A^ethods 


Uni Is iih \V<»KK 

T 

r. 

IJY E\{ 

.<1 

11 Ml IHlII) 

Matiime 


Ur , 

Mm 

Urs 

M.n 

Cutting ciiid binding one acre of wheat . 

II 

34 

1 

0 

Cutting, and threshing one acre l)y hand 
and by “ combi ne‘d” 

48 

40 

0 

52.5 

Planting one acre of corn 

6 

47-3 

0 

40 

Shelling 100 bushels of peas 

175 

0 

I 

40 

Making 25,000 pounds of soap .... 

432 

0 

21 

37-5 

Making 100 pounds of 4-penny nails . . 

236 

25.3 

I 

49.4 

Making 500 liolts X 6" with nuts . . 

43 

10 

8 

12 

Making 50 window frames 2-10 X 6-10 

320 

50 

62 

0 

Pressing and binding 1000 paper-covered 
books 

Oo 

0 

9 

17. 1 

Afaking 1000 shoe boxes 

228 

0 

34 

3 (> 

Making 40 gross vegetable ivory buttons 

190 

0 

15 

0 

Sewing too yards of car{)et 

20 

0 

3 

8.2 

Cutting out too men’s vests 

3 

20 

0 

20 

Working button holes on too Prince Al- 
bert coats 

275 

0 

6 

17.8 

Making too pounds of cotton sewing 
thread 

2895 

0 

39 

be 

Making 500 yards of 36" cotton sheeting 

5 bo 5 

0 

52 

45-6 

Mixing 1000 ])ounds of cracker dough 

25 

0 

I 

52.5 


Considering social changes resulting from machine pro- 
duction. To carry on productive work in factories requires 
the cooperation of many, including both those who provide 
the materials and the plant, and those who do the work with 
the materials and the machines. Factory centers with 
congested living conditions have grown up in place of the ru- 
ral or semi-rural homes of the days of hand, or domestic, 
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industry. Child workers and women workers have fre- 
quently replaced men in changing to factory production. 
To make adjustments to the changed conditions of life and 
the new forms of cooperation has often been difficult and 
has frequently resulted in forms of abuse and injustice. I'he 
National Child Labor Organization has been formed to try 
to prevent children from doing work that is too hard for 
them, to keep them from working under conditions that 
are bad for their health or their morals, and to preveht their 
being deprived of an education. Labor organizations have 
also been formed for the mutual protection of the workers 
against abuses from their employers. Even the employers 
themselves have at times felt it necesvsary to form organiza- 
tions to protect themselves against abuses from their work- 
men. The Consumers’ League has been formed by con- 
sumers to try to help in securing desirable working condi- 
tions for those who produce the goods we need and in secur- 
ing products of the (piality claimed for them. To make 
adjustments that are fair and just to all — to the producers 
of the raw materials, to the owners of the plants who employ 
the laborers who do the producing, to the carriers who trans- 
port the materials and products, and to the consumers who 
use the products — is one of the largest industrial-social 
problems of our day. The more one knows of all of the 
conditions and of the history of their development, the more 
helpful he may be in solving this great problem. 

With the increasing development and use of machines 
dangers to life and limb have greatly increased. To avoid 
accidents it is necessary to use almost constant care. On 
every appropriate occasion, the necessary means of caution 
and care to avoid injury should be noted and emphasized. 
Habits and attitudes of “safety first” should be developed 
in all children. 
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Desirable outcomes in Grade VI. From this work, the 
teacher, may expect : 

1. An enlarged appreciation of the evolution of tools and 
machines. 

2. An understanding of the simpler principles l)y which 
machines are operated. 

3. An increased appre('ialion of the changes in life re- 
sulting from iinamlions and improvements in tools and 
ma’chincs, and from modern methods of organized pro- 
duction. 

4. An appreciation of the remarkable reduction in cost 
and time in production by the use of modern machines and 
methods. 

5. An attitude of interest in inventions, discoveries, and 
methods of modern production, and some intc'lligence in in- 
tert)reting their meaning in terms of social problems <ind 
social values. 

6. Attitudes and habits of care in .ivoiding personal in- 
jury by tools and machines. 

JHIiLKHJKAlMlY 

Bachman, Frank P. — Great American Inventors and Their 
Inventions. Ameiican Book Go. 

Inventions of steam and electric power, the serving machine, 
cotton gin, spinning machines, reaper, lelegraidi, telephone, 
printing press, airplane, and wireless. 

Chase, A., and Ci.ow, E. - Stories of Industry. Educational 
Publishing Co. 

A series of books in simple language, ^'ol. II contains stories 
of cotton, wool, carjK'ts, silk, leather, boots and shoes, 
rubber, corn, wheat, sugar, coflee, cocoa, domestic ani- 
mals, milk and butter, meats, fish, and fruit. 

Coman, Katherine. — The Industrial History of the United 
States. Macmillan. 

Excellent general reference material and good illustrations. 
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Forman, Samuel E. — Stories of Useful Inventions. Century. 

Includes chapters on the match, stove, lamp, forge, steam 
engine, j)low, reaper, mill, loom, house, carriage, boat, 
clock, hook, and message. Written in simple language. 

CiinsoN, Charles R. — Romance of Modern Manufacture. 
Fippincotl. 

A popular account of various modern mechanical and chemi- 
cal industries. 

Hale, Kdw.\R[) Evericpi'. — Stories of Invention. Little, Brown. 

IncliuU's tin* stories of Ikdissy, Franklin, Fulton, Whitney, 
Nasmyth, liessemer, and Goodyear. 

iNTERNATtONAI. HakVI-STER CoMl'ANY, SeRVK’E BuREAU, 
Cliicago. 

Booklets on harvesting machinery, and its history and use. 

Mason, Otis T. - The Origin of Invention — A Study of Industry 
among Primitive Peoples. Scott, London ; Scribners, importer. 

Chapters on to(ds and mechanical devices, firestone work- 
ing, pottery, textih's, travel, and transportation. 

Klssei.l, Mary L. — Yarn and Cloth Making. Macmillan. 

Contains a good account of the evolution of spinning and 
weaving machinery. 

Osgood, Eli.en I.. — A History of Industry. Ginn. 

A simi)ly written history of industry from primitive times 
with many good illustrations. 

Rochelrau, F. W. — Great American Industries. A. Flanagan. 

Four volumes: Minerals; Products of the Soil; Manu- 
factures; Transportation. The volume on Manufactures 
includes motors, gkiss, leather, boots and .shoes, dres.sed 
meats, {)ins, needles, pens, paper, newspapers, and print- 
ing. Inexpensive and written in simple language. 

Sanford, Alhert H. — The Story of Agriculture in the United 
States. Heath. 

The history of agriculture from the Colonial Period, includ- 
ing agricultural practices of the Indians. Written in 
simple language. Ciood pictures of farming implements 
and machines. 
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ScHWAKTZ, Julia A. — A Friend htdccd. TMannill.in. 

Stories of seven jjerio(L in liislor) in which the facilities of 
I^ractical life are incidentally hut effectivt'ly prc'^c-nted. 
Well adapted to inL'rniediate i;rades. 

Smith, J. Russicll. — The Story of Iron and Steel. Apj)lelon. 

Treats of (he niakinj^ of iron .ind steel from the ore to finished 
products. Well illustr.ited. 

Superintendent or Dot uMUNis. (iovernment Print inj.! Office', 
Washington, D. C. 

A list of publications will Ik' sent on n'epiest. Many hullc'liiis 
on industrial subjects art' .sent free or at ver> small cost. 
Consult the list fre(]uen(ly to st'e wh.it is offered. 

Tappan, Eva Makcii. — Afakers of Many Tliintis. Houghton 
Mifflin. 

Includes matches, gloves, rubber, paper, books, pens, lead 
pencils, dishes, watches, shoes, cotton mills, and silk. 

United States Commissioner or Labor. — Thirteenth Annual 
Report. Washington, I). C. 

Two volumes of this report are devoted to a comparison of 
hand and machine labor, bringing out many impressi\'e 
contrasts between old ways and new w'ays of working. 
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History of the Usf of Materials in Teaching 
IN America 

The present confusion as to methods and objectives. 

Looking- over the practice in elenu^ntary school teaching in 
this country, one is struck by the many kinds of handwork to 
be found. Nor is he less surprised by the great variety of 
reasons for its use which he hears when he asks teachers, 
parents, or children wliy tluy have such work. An exam- 
ination of the lieginnings of tlie use of materials may serve 
to explain the varied objectives and give guidance in plan- 
ning modifications. 

The Oswego movement.^- In i860, Dr. E. A. Sheldon, 
the superintendent of schools in Oswego, New York, first 
began giving his teachers instruction in the Pestalozzian 
principles. Joseph Naef, who had worked with Pestalozzi, 
had come to this country and introduced these ideas in a 
private school in Philadelphia but the attempt had failed, 
as had others. So, up to i860, the ideas of Pestalozzi had 
no practical hold upon teaching in this country. Dr. Shel- 
don had been to 'Poronto, and had there learned of Dr. 
Mayo’s institution in London where the latter had estab- 
lished a school carrying out Pestalozzi’s ideas. Dr. Mayo 
had been a friend and pujiil of Pestalozzi. So filled with in- 

* Hollis, A, P. — The Cnulrihution of tlwOsiucgo Normal School to Educational 
Progress in the United States. I lealli . 

2 Barnard’s American Journal of lidiu-ation. 1862 : 605-628 and 653-645. 
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terest did the teachers in Oswego become from Dr. Sheldon’s 
enthusiasm that a number gave up half of a year’s salary to 
provide money to bring Miss M. E. M. Jones from London 
to introduce the Pestalozzian methods. She had beiMi a 
training teacher in the mo(h‘l infant school of the Ihjnu* and 
Colonial Infant School Society in which Dr. Mayo and his 
sister worked. 

Herman Ki'eusi, the son of Pestalozzi’s first associate' at 
Burgdorf, who had taught in the Mayo school for live years, 
soon joined Miss Jones at Oswego. 

Their efforts became a series of experiments in objec't 
teaching which attracted the attention of teachers from all 
over the country. Students came from many states to study 
here. Graduates from this school \\(‘re sought by th(' lead- 
ing normal school presidents and city superintendents, 
especially in the western states.’ 

“ Oswego i)ut a curriculum, emt)racing the ‘ three R’s ’ 
it is true, but containing besides the wealth of work with 
nature, the study of plants, animals, soils, minerals, ihe air 
we breathe and the waU'r we drink, the' color e.xen isc's and 
form studies, the manual training and physic al culture which 
form the main features of the progressi\'e public schools all 
over the land to-day.” ’ 

” Oswego w'^as the first state normal school in the laiiled 
States to offer a definite course in kindergarten methods. 
Its kindergarten course was established in 1881. The music, 
the pictures, the warm colors, the merry games, the busy 
work, and happy faces of delighted children make these 
rooms an attractive feature for visitors.”^ 

As noted in the foregoing, this widespread movement 
for object teaching had its inspiration in the work of 

^Barnard's AnuTican Journ.'il of Ediiration 1864 : 94-102. 

Uiollis, op. cit, (p. 464), p. 37. op. cit, (p. 464), p. 76. 
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Charles Mayo and his sister in England. Dr. Mayo had 
spent three years with Pestalozzi at Yverdon. Object teach- 
ing was definitely organized by them, and Miss Mayo wrote 
a manual of this highly formalized work which they had in- 
stituted. Hence, through this English influence, object 
teaching in America tended to be formalized, rather than 
informal and free, as was the spirit of Pestalozzi’s method.’ 

The following report of a part of a lesson illustrates oliject 
teaching: “What is this? A flint. What is a flint? A 
sort of stone. Where do we find stones? In the earth. 
Look at it; what can you say of it? It is black. The 
teacher holds up the flint. What do you all say of the color 
of the flint? It is black. Re})eat together : ‘ The flint is 
black.’ What more do you see? It shines. All of you 
repeat: 'The flint shines.’ Do you think a piece of flint 
would make a good window ? No. Why not ? We could 
not see through it. All re[)eat : ‘ We cannot see through 
flint.’ 1'ell me some other things through which you can- 
not see. The walls, the slater,, etc. Now pass the flint 
round and feel of it. What now can you say of it? It is 
hard : it is cold. Repeat together : ‘ The flint is hard and 
cold.’ What more do you obser\^e ? It is smooth. Repeat : 
' The flint is smooth ’. . . ^ 

The beginnings of kindergartens.*’ German immigrants 
of the educated class who came to this country, follow- 
ing the Revolution of 1848, opened private .schools for 
their children in the cities in which they settled, in many 
instances including kindergartens — notably in Hoboken, 
New York City, Detroit, Milwaukee, and Louisville. The 

^ Parker, S. C. — History of Modern Elementary Education, pp. 296-302 . Ginn. 

^ Mayo, EhzabQih -- Lessons on Objects. Graduated Series, Arranged by 
■E. A. Sheldon, p 3H fvison, Blakeman it' Co , New York. 

Vandcw.ilker, Niiri (' - '/Vi’ Kind-rg irten tn American Education, Ch. TI 
Macmillan 
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first was opened at Watertown, Wisconsin, by Mrs. Carl 
Schurz, a pupil of Frocbel. From 1850 to i860 several 
German kindergartens appeared. 

Miss Elizabeth Peabody of Boston is credited with es- 
tablishing the hrst kindergartens in this country for English- 
speaking children. This was in i860. She was inspired 
by some of the German immigrants, j^articiilarly by Mrs. 
Carl Schurz. In 1867 she studied Froebelianism under 
Baroness Bertha von Marenholtz-Biilow in England. Later 
she induced the Baroncss to come to Boston. 

In 1873 Miss Susan E. Blow, under the superintendence 
of Dr. W. T. Harris, introduced the kindergarten in thi‘ St. 
Louis public schools. She was an ardent advocate of fol- 
lowing Froebel’s use of materials very closely, arguing for 
strict adherence to his symbolism in materials. Her writings 
imply a very formal interpretation of Froebelian princii)k‘s. 
She studied under Madame Kraus- Bolte, who had been a 
pupil of Froebcl’s widow. The latter had been very suc- 
cessful in England.' •- 

Dr. Harris, while a strong advocate of the kindergarten 
occupations, because of th(‘ belief that they would start the 
development of deftness which would be of industrial value 
later, did not feel that the use of materials should have place 
in the elementary grades. He argued for the “ manual 
training school ” for tho.se taking up a trade. 

The beginnings of manual training.*' In the meantime 
another agency was working to bring the use of materials 
into educational practice. At the Centennial h>xposition in 
1876 at Philadephia, there was an exhibit of the Russian 
system of manual training which attracted much attention. 


’ Parker, op. cit. (p. 466), pp. 45O 457. 

^ VanJewalker, op cit (p. 466), Index 

3 Woodward, C. M. — The Manual Training School, pp. I -15. Heath. 
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Prof. J. L). Rimkle of the Massachusetts Institute of Tech 
nology became particularly interested. He embodied a die 
cussion of the exhibit in his report of 1876, recommending 
that the courses in mechanical engineering be completec 
by adding instruction shops. 

The Russian method of manual training had been intro 
duced into the Russian Imperial Technical School of Moscov 
in 1868 by Victor Della-Vos. This was a school of engi 
neering. Its distinctive emphasis in manual training wat 
upon its clear-cut, definite method of tool instruction wit! 
the stress placed upon the technitpie. The method pro^ 
vided that (^ach piece be reasonably perfect or be rejectee 
and a new one required. “ The great value of the work ol 
Della-Vos lay in the discovery of the true method of tool 
instruction, for without his discovery the later steps would 
have been impossible.” 

The inspiration of this method of education is traceable 
to the influence of Otto Cygnaeus, of Finland, who in turn 
got his ideas from one of Froebel's fundamental factors 
in education, the use of motor expression, and from the 
writings of Pestalozzi. In 1858 Cygnaeus outlined a scheme 
of handwork for the primary schools of Finland. By 1866 
r.ome form of manual work was required of Ixiys in all pri- 
mary schools and in the male training colleges for teachers 
in that country.^ 

Prof. Runkle, who succeeded in establishing his shops in 
1877, went farther than Della-Vos, for he soon became con- 
vinced that this shop instruction, which he believed was so 
necessary to an engineer’s training, had also general educa- 
tional values. His success in the work in manual training 

’ Woodward, op cit. (j). 4^)7), p. 2. 

2 (dark, h. --Art and Industry, Vol. Ill : 776 -781. ( rovernment Prmtint^ 

Odiev, Washm^don, I). C\ 

•' ParktT, op. cit. (p. 466), p. 463. 
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was paralleled in time by the beginning of the St. Louis 
Manual Training School in 1879. ^he following statement 
from the circular issued in 1880 indicates the point of view 
in the school : 

The Manual Training School is not a mere workshop; 
the head is to be trained even more than the hand. Spe- 
cific trades will not be taught ; the tool-education will be 
liberal, extending impartially through all the shops. 

“ It is not expected that every boy who attends the school 
will become a mechanic, but we have reason to believe that 
a boy’s experience in the school will clearly indicate whether 
he is fit to become a mechanic or not.” ’ 

This beginning at St. Louis was a private institution but 
soon the work was placed in the public high schools. Mont- 
clair, N. J., 1882; Jamestown, N. Y., 1882; Baltimore, 
Md., 1884; Washington, D. C., 1886; and Oakland, Calif., 
Springfield, Mass., Concord, N. H., Orange, N. and New 
York City in 1888 are credited with being among the very 
first cities to put manual training courses into the public 
high schools. By the end of 1890 there were thirty-eight 
cities which had begun this work in their high schools.'-^ 

The Swedish sloyd influence.^ In the sixties and 
seventies, the Swedish sloyd movement began. At first 
the movement was economic, not educative. It began as 
a system of home industries to meet economic needs. These 
“ hus,” or house, occupations included carpentry, turning, 
wood carving, brush making, bookbinding, and cooper’s 
and wheelwright’s work. Instruction in these home oc- 
cupations soon was put in the schools to insure its success. 
In 1872 the Swedish government decided that schools for 

^ Woodward, op cit. (p. 467), p. 6. 

* Parker, op. cu. (p. 466), p. 469. 

* vSalomon, Otto — Theory of Educational Sloyd, pp. vii et seq. Silver, 
Burdett, 
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instruction in sloyd were necessary to restore the waning 
physical and moral health of the people. This condition 
had arisen as a result of the concentration in cities coming 
from the factory system. Beginning as a system of “ hus” 
sloyd, soon it became a system of well-organized tool work 
for boys of from twelve to fifteen. The things made were 
usually domestic utensils. Some schools were privately 
established. The one which became most widely known 
was established by Herr Abrahamson in 1872 at Naas in 
connection with carrying on his estate. I'wo years later 
he started a similar school for girls, placing it in charge of 
his nephew, Otto Salomon. Seven of the ten hours of school 
were given to such handwork as wood sloyd, turnery, wood 
carving, and saddlery for boys ; and weaving, spinning, 
knitting, sewing, and ('ookery for girls. 

In 1874 Abrahamson and Salomon opened a department 
to train teachers of sloyd, so popular had the work become. 
In 1877 Salomon visited Cygnaeus in Idnland. The visit 
caused him to become convinced that this use of materials 
was a means of what he called formative education, the 
development of the child’s “ faculties,” rather than a means 
of technical education. He believed it reached beyond 
the objective of the Finnish home industries. A little 
later, in 1882, he decided to use wood exclusively as the 
material for this formal educational system which he devel- 
oped. His differed from the Russian system in that, in- 
stead of laying his emphasis upon the mastery of technique 
of processes as learned in practice upon making joints, for 
example, he put the emphasis upon the making of useful 
articles. 

In his Theory of Educational Sloyd we find a rnost de- 
tailed description of the series of fifty models ultimately 
developed as a definite course in sloyd. Each model is 
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detailed, not only as to dimensions, kind of wood, and tool 
processes involved, but for eaeh the educational values arc 
clearly, definitely stated, such as training in skill, dexterity, 
neatness, attention, accuracy, aesthetic sense, patience, 
honesty, pcrsevcranc'e, and love of labor. These arc listed 
in various coml)inations through the entire system of fifty 
models. Muscular development is not list(‘d as a value 
until the ninth model, a round ruler. Training in love of 
labor is not given until the eighth model, a jmckthread 
winder. “ Promoting acquaintance with different kinds 
of wood ” is given fir^t in the thirty-fourth model, an Ainei- 
ican ax-handle from oak, although eight different kinds of 
wood are listed in the j)rec(‘ding thirty-three models. When 
one finds the making of a scoop, or a shuttle, or a cloak sus- 
pender, or a ladl(' listed because of the educational value 
found in training the tcsthetic sense, he begins to feel that 
the insistence upon “ formative ” calues was somewhat 
strained. In tin? sequence of technical processes, the series 
of fifty models is most carefully thought out. In the detailed 
directions as to dimensions, kind of wood, and tool processes 
involved, we find a masterly piece of analytical organization. 
Salomon based his claims for tin? w’ork upon its contribution 
to the training of the “faculties.” Much that is given 
in this book is so convincing that, in spite of the objections 
seen, one is forced to believe that there is something of value 
in the w^ork outlined. 

The spread of manual training. That manual training 
was recognized as reputable work is seen by examining edu- 
cational publications from 1890 to 1900 — a period of 
rapid progress in the development of educational theory in 
this cojLintry. 

Dr. Nicholas Murray Butler wrote of this movement: 
“ Froebcl in his kindergarten reduced theory to practice 
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and in the kindergarten all manual training as well as all 
rational education has its basis. But Froebel’s work did not 
include the development of a scheme of manual training 
for older pupils. The next step was to recognize the unity 
of principles which underlay the kindergarten at one end 
of the educational scheme, and the manual training school 
at the other ; it was observed that both recognized the ac- 
tivities and the expressive powers as well as the receptive 
and assimilative powers. It was seen that the kinder- 
garten and the manual training school were evidences of 
one and the same movement, though appearing at different 
points on the line.” “ 

In an editorial in the Educational Review, he said : ” Ef- 
ficient schemes of manual training suitable for elementary 
schools will doubtless be evolved in time, if, indeed, they 
have not been evolved already ; but the manual training 
high school, as attested by its magnificent results in prepar- 
ing its students for every department of active life, by the 
affection and the admiration of those who have gone through 
its curriculum, and by the popular support it enjoys, may 
already be regarded as a permanent feature of the American 
educational system.” ^ 

The beginnings of drawing.^ -’ When one tries to 
trace drawing back to its beginnings, he finds that Aristotle 
advocated freehand drawing instruction, but it was not 
looked upon as important in education until modern times. 
It was advocated by Comenius, Locke, Rousseau, and 

Dcssup, W. A. — The Social Factors Affecting Special Supervision in the Public 
Schools of the United States, pp. 45 46. Bureau of Publications, TeacbcTs 
College, C'olumbia University, New York City. 

^Reports of New York University. losd Annual Report, pp. 17-29. 

’Educational Review, Vol 4, p .310. 

^ Monroe, Paul — Cyclopedia of Education, Article on Art. Macmillan. 

® Clark, op. cit. (p. 468), Vol, III. 
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Pestalozzi. The latter advocated three-dimensional rep- 
resentation in clay. Froebcl went farther than his im- 
mediate predecessor in putting such work into teaching. 

There was discussion of the introduction of drawing into 
the Prussian elementary school system as early as the first 
quarter of the nineteenth century. The English Parliament 
established a national school of design in 1837. Manufac- 
turing-institutions became interested in its teaching. Den- 
mark, France, and Austria began teaching it. In 1851 the 
International Exhibition was held in London. The work 
in drawing attracted much attention. As a result, the 
South Kensington sc'hool was reorganized, including courses 
in training teachers of art for the elementary scliools. The 
industrial interest in the teaching of drawing developed 
over the continent, likewise. 

The beginnings of drawing were quite meager in this 
country. In 1812 it was introduced in one of the public 
schools of Boston. There is record of an English high school 
in Boston having a course in drawing in 1827. In 1853 a 
special teacher of the subject was assigned, while Philadel- 
phia, in 1842, appointed Rembrandt Peale as supervisor of 
drawing in the public schools. In i860 drawing was made 
a permivssive subject throughout the state of Massachusetts, 
and about 1870 it was made mandatory. By 1871, the re- 
ports of superintendents of forty-five towns of Massachusetts 
referred to drawing. About this time Walter Smith, who 
had been trained in South Kensington, was brought over to 
be director of art for Massachusetts. One of the first things 
he did was to develof) a plan for training teachers. This 
resulted in 1873 in the formation of the Boston Normal Art 
School for the training of teachers. The Centennial Ex- 
position at Philadelphia greatly furthered the interest in 
drawing through the exhibits placed there. The early work 
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was exceedingly formal, giving much motor drill and offering 
almost no opportunity for self-expression. It was based upon 
the argument of the disciplinary value of the work. Much 
of the material for exercises was based upon geometric figures. 

Household arts.* Another result of the Philadelphia 
Exposition in 1876 was the interest awakened in the teach- 
ing of household arts. The movement began in our eastern 
cities, notably in Boston, New^ York, and Philadelphia. It 
was supported by private funds. 4 'his work began in Bos- 
ton as early as 1874. beginnings resulted in 

the opening of the Boston Cooking School, which in 1903 
was incorporated with Simmons College. The work was 
begun in the public schools of Boston in 1885. 

The work in New ^\)rk City began as ehureh sewing 
classes. In 1880 the Kitchen Garden Association was or- 
ganized. In 1884 this became the Industrial Education 
Association, which in turn, in 1887, became the College for 
the dVaining of 4 'cachers, and in T892 became Teachers Col- 
lege. This school was later affiliated with Columbia Uni- 
versity. In 1911 the work in Teachers College was so ar- 
ranged as to give individual organization to the School of 
Practical Arts as distinguished from the School of Educa- 
tion. In 1888 cookery and sewing were begun as regular 
subjects in the public schools of New York City. 

The outstanding work among the private schools begin- 
ning in Philadelphia was the cooking school of Mrs. Rorer, 
which continued for twenty- five years. Cooking and sewing 
were introduced into the public schools of Philadelphia in 
1885, while Drexel Institute was founded in 1891. 

Another outcome of the private beginnings of domestic 
art instruction in New York was the establishment of Pratt 
Institute in 1887. 

^Monroe, op. cit. (p. 472), Kr\.\i:\o i)x\ Household Art Education. 
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Some beginnings in teaching sewing and cooking were 
made even earlier in the W est. Iowa had some work in i (S69 ; 
the Kansas Agricultural College taught sewing in 1873-1874 ; 
the University of Illinois, then Illinois Industrial Institute, 
announced a School of Domestic Science and Art in 1871- 
1872. The Boston Cooking School, Drexel Institute, 
Teachers College, JValt Institute, and the* Kansas State 
Agricultural College each began, at an early date in its his- 
tory, the training of teachers. 

Historically one ('aiinot very clearly trace these beginnings 
to definite Fairopean influences. A little needlework seems 
to have been thought of in English schools as early as 1840, 
but until 1875 little was done, d'hen cookery also was be- 
gun. 

We find the beginnings of household arts work in Norway 
in 1865; in Belgium in 1874; in Denmark between 1870 
and 1880; in Russia in 1880; in .Sweden in 1882; in Scot- 
land in 1884; in Ireland in 1886; in Finland in 1889; and 
in Wales about 1890— dates practically coincident with 
beginnings in this country. 

The beginnings of the use of materials in the elementary 
grades. Those who found valiu* in the use of materials 
in the kindergarten began introducing it in the primary 
grades. By some, the formal gifts of the kindc-rgarten were 
modified into other formal attempts in the primary grades. 
In many schools the elaborate* system of “ sixteen-folel ’’ 
with paper as the material was used. Others, believing 
in the value of handwork mc'rely, introduc(;d card-.sewing, 
bead-stringing, paper- wea\'ing, stick-laying, and the like, 
as busy work. Likewise manual training was pushed down 
from the high school, grade by grade, until we find it as low 
as the fifth grade in knife-wdiittling courses, just as formal 
in its i^rocesses as the high school course. 
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As an illustration of the kind ()f work that resulted in the 
elementary school from these influences, there folloA^s the 
course used in Jamestown, New York, in 1888, the work of 
Supt. Samuel G. Love : 

First Year — Penmanship, drawing, gymnastics, block- 
buikling, straw-stringing, stringing beads, and learning colors, 
tablet-laying, and paper-folding. 

Second Year — Penmanship, drawing, gymnastics, stick- 
laying, picture cutting, scrapbooks, spool-work, paper- 
embroidery, and braiding. 

Third Year — Penmanship, drawing, gymnastics, per- 
forated cardboard embroidery, slat-plaiting, mat-weaving. 

Fourth Year — Penmanship, drawing, gymnastics, slat- 
plaiting, advanced crocheting, chain-vStitch, paper-folding. 

Fifth Year — Peiiman.shij), drawing, gymnastics, sewing 
over and over, crocheting, paper-folding, and mounting. 

Sixth Year — Penmanship, drawing, gymnastics, hem- 
ming, pcas-work, knitting, paper-flower making. 

Seventh Year — For boys — Use of hammer, saw and plane, 
chisel and auger. For girls — Plain sewing, running, gath- 
ering, stitching, overcasting, and hemming. For boys and 
girls — Penmamship, drawing, and gymnastics; to set up 
type, also to distribute it. 

Eight Year — For boys — Lessons in construction with 
tools. For girls — Lessons in crocheting and knitting. For 
boys and girls — Penmanship, drawing, and gymnastics ; to 
set up type, correct proof, make up forms. 

Nmth Year — For boys — Lessons with tools, mitering, 
dovetailing, doweling, etc. For girls — Knitting, mending, 
patching, darning, etc. For boys and girls — Penmanship, 
drawing, and gymnastics; setting up type, printing, ptc.^ 

1 Butler, N. M. — The Arguments for Manual Training. Appendix, pp. 403- 
405. E. L. Kellogg & Co. 
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Another clue to the kind of work which developed in the 
effort .to push kindergartt^n materials and object teaching 
up and to push manual training down into tlu' elcMuentary 
vSchools is to be found in a book revi(‘w by Dr. Thomas 
Balliet. The book und(‘r discussion is ('andine F. Cutk'r’s 
Primary Manual Training: Methods in Form Study, Clay, 
Paper, and Color Work, published as tlu' results of directing 
the work in Hoston. Describing the contents of the book 
Dr. Balliet says : 

The course outlined is in every essential [)oint identical 
with the course followed in form study and drawing in the 
best schools. It is therefore a sery safe book for teachers 
to follow. . . . 'Paken as a whoU‘, the book will be a v(‘ry 
valuable aid to teachers, t‘s|)ecially those in ninil and village 
schools where there is no speci.d teacher of drawing to help 
them in their work. 

The lessons begin with the type forms, tin* sphere, the 
cube, and the cylinder, giving diredions for modeling them 
in clay, and for extJressing the ‘‘ facts” by means of paper- 
cutting, skeleton models, |)aper-folding, and dr.iwing. . . . 

This is followed by the development of the scpiare, the 
right-angled triangular, and the ecjuilateral triangular, prisms. 
Then comers a series of lessons on j)ai)er-folding that deal 
with the facts of the forms thus far studied. The study of 
the ellipsoid, oldate spheroid, ovoid, the cone, and the pyra- 
mid, together with a few pages on construction work in 
cardboard, form th(‘ remaining part of the book.' 

These two illustrations indicate* the ti'iidem ies that de- 
veloped in the early efforts to introduce practic al activities 
into elementary schools. 'Phis formalism and mechanical 
organization indicate faith in a subtle transfer of training 
or influence upon charact(*r apart from any direct results 
in meeting si)ecific life problems. 

* Educational Review, Vol 4, p. 93. 
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Montclair, N. J., was the first city to put manual training 
in the grammar grades. This was in 1882. 

Thus by the end of 1890 there had been established in 
the city public school systems in the United States, manual 
training in high .schools in' 38 cities, manual training in 
grammar grades in 34 cities, manual training in primary 
grades in 16 cities, kindergartens in 34 cities.^ 

The Herbartian movement.^ Some other influences were 
felt in the decade from 1890 to 1900. A group of young men 
had recently returned from study in Germany. These 
men included Charles McMurry, Charles De Garmo, Frank 
McMurry, C. C. Van Liew, Elmer E. Brown, Herman T. 
Lukens, Nicholas Murray Butler, Levi Seeley, Francis W. 
Parker, and James E. Russell. Some had studied under 
Rein at Jena, others under Ziller at Lcipsig, and others at 
Berlin and Halle. Herbart had done a signal piece of work 
in attempting to formulate a psychology which would take 
account of the learning process. He denied the doctrine 
of formal discipline with its belief in .some mystical trans- 
fer of training, and set up a psychology which attempted 
to account for the development of character through the 
agency of the material definitely presented to the child. 

The questioning of the validity of the faculty psychology. 
This antagonism toward the doctrine of formal discipline 
became very definite in the last decade of the nineteenth 
century, partly through the Herbartians who were prom- 
inent in educational leadership. The outstanding attack upon 
the doctrine seems to begin with the article by B. A. Hins- 
dale in 1894, entitled, “The Dogma of Formal Discipline.”^ 
It was published in the National Education Association 

^Parker, op. cit. (p 466), p. 470. 

* The Herbartian Yearbooks. Public Schwl Publishing C'o., Bl(K)mington, 111 . 

Educational Review, Vol 8, jjp, 128-142. 
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report for 1894 and in the Educational Review for the vSanie 
year. Erom that time the discussion of this question is 
recurrent in educational magazines and books for a number 
of years, even down to the present. 

It was in this same decade that Thorndike began making 
his contributions to psychology, and gradually there has 
developed a psychology which seriously (jiiestions many of 
the claims of formal’discipline. 

It can readily be seen that these two agencies — the Her- 
bartian movement and the new psychology — very def- 
initely broke down the fundamental basis upon which the 
manual training people had built the argument for their 
work. Of course this breakdown was gradual. Indeed 
there are some even to-day who would teach manual train- 
ing for its disciplinary values. 

Inadequacies of manual training. Investigation of the 
courses proposed and taught in our .schools leads one to 
note these prominent inadequacies in manual training: 

Want of relationship of the work to life. The sequence 
of the models was in terms of tool processes. 

Failure to provide for the individuality of the child. 
Each must conform to the system. 

Lack of motivation. The work was all prescribed in a 
fixed course. 

Placing the emphasis upon the product as the objective, 
rather than upon the growth of the child. 

The culture epoch theory. Another tendency appeared 
between 1890 and 1900 to affect the kind of handwork found 
in our schools. It, too, is traceable to the Herbartian move- 
ment through the disciples of Ziller. Ziller advocated the 
recapitulation theory of the child’s development. From 
this he ‘argued for the use of the culture products of the vari- 
ous race stages as the agency of the child’s education. He 
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made the series of culture products, as represented by the 
material in history and literature, the core of the course of 
study. The work in the other subjects came only in relation- 
ship to this core. This was called the doctrine of concentratioyi. 

This culture epoch theory was brought to America by the 
Herbartians, notably by C. C. Van Liew. I'he Ilerbartian 
Yearbook for 1896 devotes much space to the discussion of 
the theory, as did subsequent educational publications for 
several years. 

Dr. John Dewey, in the Ilerbartian Yearbook for 1896, 
raised some very fundamental questions relative to the ap- 
plication of the theory. He said: ‘‘ I have endeavored to 
point out that accepting the correspondence theory in gen- 
eral, requires, in its educational interpretation and bearings, 
first to be investigated, verified, and controlled absolutely 
from the side of child-life ; and secondly, to be utilized 
primarily from the side of the activities and ideas in society 
which now correspond to the dawning interest, and only 
secondarily from that of the historical product of these ac- 
tivities and ideas. Even if the last point is not admitted, 
I think it must be confessed that there is a gap in the existing 
argument, from the fact of the corresponding epochs, to 
the study of the products of the race epochs : and that this 
gap needs to be filled before the theory is relieved of am- 
biguity and confusion and stands justified.” ^ 

But he argued that primitive peoples should be used to 
furnish a basis of comparison in interpreting the present, for 
“ existing society is both too complex and too close to the 
child to be studied. He finds no clue into its labyrinth of 
detail and can mount no eminence whence to get a perspec- 
tive of arrangement. The child . . . may be led to see man 
face to face with nature, without inherited capital, without 

^ The Herbarlian Yearbook, op. cU. (p. 47^), Vol. 2, p.95. 
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tools, without manufactured materials. And, step l)y step, 
he may follow the processes hy which man recognized the 
needs of his situation, thought out the weapons and instru- 
ments that enable him to cope witl\ them and may learn how 
these new resources opened new h(jrizons of growth and 
created new problems.”^ 

The evolutionary basis of handwork. Now this theory, in 
some modification, manifested its(‘lf in tlie use of handwork 
in many elementary schools. Miss Katharine Dopp, of 
the University of Chicago, who worked for some time with 
Prof. Dewey, prepared the Industrial and Social Series, 
books of which have been referred to in foregoing chaptcTs. 

The plan of the books includes many suggestions relative 
to things to do. These, taken as a whole, constitute a rather 
complete reliving of the race experience in devising the be- 
ginnings of industrial processes. 

There has been great divergence of opinion as to the valid- 
ity of the underlying theories. This divergence of opinion 
can be seen by referring to the Proceedings of the Eastern 
Art and Manual Training Association for 1905 and 1906. 
In the first of these the evolutionary theory was presented, 
advocating the approach to an understanding of the present 
civilization through the study of primitive cultures, showing 
how the present has evolved from the past. The next year 
this point of view was opposed by those who advocated 
studying the industrial processes involved in the things 
of the child’s environment only, rather than studying a thing 
because it comes next in the evolutionary sequence of race 
development. This latter theory is called by some the 
neighborhood approach to the use of materials. 

The diverging theories summarized. Beginning with 
i860*, we find a variety in points of view relative to the use 
^ Dewey, John — School and Society, pp. 1 55, 157. Univei-sily of Chicago Pross 
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of materials in teaching in the elementary school. With 
the manual training men advocating handwork for its dis- 
ciplinary value ; the Oswego teachers advocating a formal 
use of materials in object teaching ; the kindergartners 
advocating play materials, usually of a very formal type ; 
the drawing teachers giving many formal drill exercises 
based upon geometric designs ; the household arts teachers 
requiring samplers of stitches, and seams, and buttonholes; 
the recapitulation theorists demanding the reinvention of 
the fundamental race industrial processes; the "neighbor- 
hood " adherents demanding an investigation of only the 
processes and products of industry in the child’s immediate 
environment; the untrained teachers eagerly seizing upon 
any device that pleases the children and keeps them busy ; 
the less scientific group of teachers believing in some myth- 
ical potency involved in handwork ; and the new psycholo- 
gists questioning the disciplinary psychology and advocating 
specific training for .specific situations — with all these op- 
posing and divergent tendencies and objectives, we naturally 
may expect to find a chaotic situation in the use of handwork 
in our schools. 

The industrial-social study involving the use of materials. 

Dean James E. Russell, in the Educational Review for 
December, 1909, discussed the confused situation, sum- 
marizing the chaotic slate by saying, " Woolly sheep have 
sported with polar bears under fir trees set in a desert of sand. 
Bookbinding and block houses, Indian war bonnets and 
waterwheels, inkwells and Navajo blankets, bent iron gim- 
cracks and raffia baskets, bookshelves and doll clothes, 
broom holders and picture frames — all these and a thou- 
sand more mixed up in indescribable confusion ! ”^ 

^ Russell, J. E, and Bonser, F. G. — Industrial Education, p. 4. Bureau of 
Publications, Teaghgrs College, Columbia University, New York City. 
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He proposed as an organizing principle a course based 
on the industrial-social objective — the study of the work 
man does in taking materials furnished by nature and mak- 
ing them into more usable products. He proposed that 
industrial arts should l)e a subject of study dealing with the 
fundamental industrial processes used by the race. Such 
a course should include whatever is valuable in the courses 
now offered in the elementary schools under the terms draw- 
ing, manual training, cooking, and sewing; with such ad- 
ditional material as will be re(iuired to satisfy general needs. 

In 1910 a definite beginning was made to formulate a 
course under this plan at Teachers College, using Speyer 
School as a laboratory for testing out the proposed work. 
The results of this work were embodied in the subject called 
industrial arts. The first published course of study on this 
new basis of organization was included in the Speyer Sehool 
Curriculum, issued in 1913. From this beginning have 
developed the principles and practice presented in this book. 
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Accessories, clothing, 203. 

Accessory purposes of induslnul aits, 

14. 

Adam furniture, 26<). 
v^lsthetic purpose in industrial arts, i;. 
Age- weight tables, 115, 118. 
Agriculture distinguished from indus- 
trial arts, 4. 

Alphabet, origin of, 374. 

Appreciation, from practical activities, 
48; developing, 59, 61. 

Apron, making an, 207. 

Arithmetic, 68, 204. 

Art, purpose in industrial arts, 9; 
impulse, 33 ff. ; purpose, 52. 

Bacteria, 109. 

Baskets, making, 281, 288, 328; 
examining, 282 ; uses of, 283, 288 ; 
Indian, 301, 302 ; Hebrew, 302. 
Batik, 193. 

Batters, 119. 

Bayliss, 232. 

Beauty, as a quality of products, 55. 
Bible, baskets in, 306, 367 ; see also 
Old Testament. 

Bibliography, of foods, 12 1 ; of cloth- 
ing, 209 f. ; of shelter, 276 f. ; of 
utensils, 360 f. ; making a, 376, 
388 ; case, of cardboard, 377 ; easi', 
of wood, 408 ; of records, 409 f. ; 
of tools and machines, 461 ff. 

Binders, for pamphlets, 370 ; for notes, 

387. 

Block printing, on textiles, 191, 192; 
on paper, 389. 

Booklets, health, 97 ; making, 362 ; 

covfr designs for, 364. 

Bookrack, making a, 259. 

Books, early methods of making, 
386 f. ; Chinese and Japanese, 389 ; 


illustrations, 393; sewed, 399 IT ; 
IV] .airing, 407. 

Books and Their Makers, 38(5. 

Bowls, making of elay, 293 ff ; mak- 
ing of copper, 343 fi. 

Boxes, iiaj.er, 283, 288, 341 ff , tard- 
boanl, 288, 241 ff , glovi-, 342; 
handkerchief, 342 , candy, 383 

Bread, gluten in, 107; loo-ealone 
portion, 1 16. 

Bricks, making, 216, 304, 352 ; kinds, 
339 - 

Budgets, clothing, 204. 

Butter, making, 95; loo-calorie ].or- 
tion, 1 17. 

Buying foods, 120. 

Cake, 87. 

Calorics, })er pound needed, 115, 116; 
loo-ealorie j.ortions, 1 16 ff. 

Candles, making, 242. 

Candlesticks, making, 243. 

C'anmng, 86, 1 10. 

(k'lp, making for doll, 124. 

C'ape, making fi^r doll, 124. 

Carbohydrates in diet, 92, 102, 115, 
118. 

('arding, 131, 139. 

Case cover, making a, 378, 403. 

C'asting of metal, 442. 

Castles, food in, 113; models of, 253. 

Cathedrals, 256 ff, 

Cereals, cooking, 102. 

Charts, clothing, 129; lumber, 231. 

Child Health Organization, 95, 96. 

Child labor, 10, 201, 342, 460. 

Chimney, brick, making of, 216. 

China, pottery of, 317 ; clay, 317. 

China store, visiting a, 280. 

Chipjiendale fimnture, 267. 

Church buildings, 256 ff. 
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Citizens, needs of, as related to in- 
dustry, 21, 27. 

Clay, playing with, 279; hank, 2«o; 
jiroducts of, 285, 303; wedging, 
294 : used by eommunily, 304, 
323 ; prejiaring for use, 326 ; in- 
dustries, 337, 339, 355; composi- 
tion, 340; formation of, 341 ; buy- 
ing Jiroducts of, 357. 

Cleaning house, 25H. 

ChlT dwellers’ house, 232, 233. 

Cloc'ks, 456. 

Clothing, Chajiter VIII ; as a human 
need, 26, 122; w'ashing, 126; 

sources of, 127 IT.; charts, 128, 
[29; making, 133, 136; rcjiainng, 
t 35 ) 206; Indian decoration of, 
t6i ; colonial, 170; Greek, 181 ff. ; 
Roman, 183, 184; rubber, 184: 
accessories, 203 ; l.iudgcts, 204 ; 
cleaning, 208 ; preserving, 208. 

Cocoa, making, 88 ; lOO-caloric jior- 
tion, 1 1 8. 

Coil mi'thod of making jiottery, 293 (T 

Colonial, foods, 163, clothing, 171, 
179; spinning, 174; homes, 242, 

Communication, modern methods of, 

395- 

Cones, 353. 

Constructive problems, mental as- 
jiects of, 46. 

Consumers, needs of, 21, 27. 

Consumers' League, 460. 

Com, drying, 98 ; cooking, 98 ; 
parching, 98. 

(’ora bread, making, 97, 108. 

("ommeal, making, 97, 108. 

Cost, saving of, by use of machines, 

437- 

Costume design, 204. 

Cotton, ginning, 130; growing, 130; 
fibers, 137; industries, 188. 

Clotton gin, invention of, 434; mak- 
ing a, 435. 

Course of study, organization for a, 

30. 

Crusades, and foods, 113; and print- 

ing, 3»9- 


Culture epoch t.heoiy, 479 

Curtains, making, 226. 

Dairy products, lOO-calorie jiortions, 
117. 

Darning, 156. 

Dates, prejiaration of, 100, buying, 
120. 

Decorating of industrial jiroducts, 53. 

Dcjiartrneiital teaching, 73. 

Designing, in industrial art, 53 ; of 
objects, 59; examjiles of, 63. 

Designs, Indian, 153, 159, i6i ; cos- 
tume, 204; wallpaper, 219 ; etched, 
344; for booklets, 364; of books, 
386. 

Dishes, making, 279: washing, 89, 
110, 284; jilacmg in cupboard, 284. 

Doll house, rugs for, 132; making a, 
213 : dishes for, 279. 

Dolls, making, 122; dressing, 122 ff. 

Dopp, 136, 227, 288, 481. 

Dough, gluten in, 107, 108 ; lighten- 
ing, 107 IT,, 1 19. 

Drawing, beginnings of, 472. 

Dress, making for doll, 122 IT.; of 
Indians, 158, 161 ; of Hebrews, 163 

Dye, 105. 

Dyeing, 115, 161, 162, 164, 178, 179, 

193. 194- 

Rarle, 176, 179. 

Economic purjjosc in industrial arts, 8. 

Economy in buying foods, 120. 

Eilucational [lurjiose of industrial arts, 

6. 

Eggs, ways of jircjiaring, loi ; storing 
of, roi 

Egyptian, [lottery, 306 ff. ; pajiyriis, 

367. 

Electrojilating, 449. 

Elementary school, purjiose of, 20; 
industrial art.s for, 21 ; depart- 
mental teaching in, 73. 

Empire furniture, 272. 

Eijuijiment, 81. 

Eskimo homes, 237. 

Etching, 344. 



Evolutionary basis of handwork, 4«i 
Excursions, puri)ose of, 17. 

Fabrics, silk, 165 
Factories, bcginninijs of, 200 
Factors of growth, physiological, 40, 
mental, 42. 

Faculty psychology, 478. 

Farmers’ Bulletins, 110, tiH. 

Fats, I oo-calonc portions, 117, iiH 
FibcrSj textile, 132, 138, 168 tT , 199 
Figs, preparation of, 100, 

Fine art, jjhases not related to indus- 
trial arts, 57, 

Firing pottery, Indian method, 299; 
m kilns, 352. 

Flax, industries, 189; fiber processes, 

195 ff. 

Flour, of wheat, 106, 107; milling, 
1 06; of other grains, 106, 107; 
mixtures, 119: buying, T 2 o. 

Flower pots, making, 279. 

Food, as a human neccl, 26; storing, 
85 ; canning, 86 ; sources, 89, 90 ; 
of primitive people, 92 ; Hebrew, 
99 ; of colonists, 103 ; in castk"', 
1 13; principles, 118; economy m 
buying, 120; tools for producing, 
415, 423, 428. 

Foods, Chapter VII ; Grade 1 , 57 ff : 
Grade 11 , 90 ff. ; Grade III, 93 IT . 
Grade IV, 99 Af. ; Grade V, 106 IT . 
Grade Vf, 114 ff. 

Friar Jerome's Beautiful Book, 389 
Fruits, raw, 92; canning, no, 100- 
calorie portions, ri6, 117. 

Furniture, making, 219, 224, 259, 
(pialities of, 261 ; jieriod, 262 IT 
Fust and His Friends, 390. 

Gabriel and the Hour Book, 387 
Geography, 69, 99, 171, 187, 239. 
Gillett, 94, 116, 121. 

Gin, cotton, making a, 434 f. 

Glass,’ products of, 305; industries, 
343 - 

Glazes, 285, 322, 339, 347: formulas 
for, 347 , 350. 


Gluten in bread, 107. 

Grade I, foods m, 85 IT ; clothing in, 
122 (T , shelter in, 212 ff. ; utensils 
in, 279 IT ; records in, 362 (T. ; tools 
and niachmcs in, 412 ff. 

Gradi' 11 , foods 111, 90 ff ; clothing 
in, 127 IT , shelter in, 223 ff, , 
iiti'iisils 111, 284 IT ; records in, 

394 IT , t(jols and machines 111, 

414 f 

Graile HI, foods in, 93 IT ; clothing 
in, 137 IT, shelter in, 229 IT.; 
utensils in, 290 ff , records in, 

365 IT , tools and maehuu's in, 

415 fT. 

Grade IV, foods in, 99 IT ; elothuig 
in, 165 ff ; shelter in, 239 ff. ; 
utensils in, 306 IT., recotds in, 

374 ff. ; lo(jls and machines in, 

423 ff. 

Grade* V, foods in, io 9 ff ; clothing 
m, 187 ff. ; shelte'r in, 249 ff, ; 
utensils in, 332 ff , records in, 

382 ff : tools and machiiK's in, 

428 ff. 

Grade Vi, foods in, 114 IT.; clothing 
in, 194 ff ; shelter in, 29 o ff. ; 
utensils in, 347 ff ; records in, 
389 ff ; tools and machines in, 

431 Af 

Gr.un in wood, 251 ff. 

Gram products, loo-calorie portions, 

116. 

Gn'cks, clothing, t8i ff ; houses, 
244 ff. ; pottery, 306 ff ; tools, 427. 
Growth, physiological factors of, 40; 
mental factors of, 42 ; m height 
and weight, 95. 

Habits develo{)ed from impulses, 38. 
Handful of Clay, A, 328. 

Hand work, (lurposes of, in industrial 
arts, 16; an early course in, 476; 
evolutionary basis of, 481. 

Hats, 203. 

Health, purpo.se in industrial arts, 7, 
73: organization, 95, 96; booklets, 
97 - 
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Heating houses 244. 

Jiebrews, foods, 99; rln'ss, 163; tent, 
236 ; i)ot,tcry, 303 ; baskets, 303 ; 
utensils, 305 ; books, 365 ; tools, 
417. 

Heddlc device, 144. 

Height and weight, growth in, 95, 
1 15, 1 18. 

Hektograph, making a, 381. 

Hcpplewhite furniture, 267. 

Herbartian movement, 478. 

Historic sequence, as a liasis of or- 
ganization, 25, 70. 

History of the use of materials. 
Chapter XIII. 

Homes, 212, 229 ff. : of primitive man, 
227; of Indians, 229 ff. ; of cliff' 
dwellers, 232 ff ; of Eskimos, 237 ff, ; 
log cabin, 241 ; colonial, 242 ; light- 
ing, 242; heating, 244; castle, 253. 

Hominy, 98. 

House, decoration, 274; renting vs. 
owning, 276. 

Household arts, 474. 

Icc cream, freezing, no, iii. 

Illuminated lettering, 386. 

Illustration of books, 393. 

Impulses, to manipulate, 33, 34; 
used in industrial arts, 33; to 
investigate, 33, 36 ; art or cesthetic, 
33» 37 : development of, 33 ; social, 
33. 37 ; basis of habits, 38 ; to 
be utilized, 39. 

Indians, foods, 97; weaving, 142; 
designs, 153, 161 ; wigwams, 229, 
236; Pueblo homes, 230, 231; 
house furnishings, 235: pottery, 
290, 299, 302; baskets, 301, 302; 
writing, 368 ; records, 368, 420 ; 
tools, 417. 

Industrial changes, from inventions, 

451 - . 

Industrial education, 5. 

Industrial revolution, 450. 

Industrial -social .study, 482. 

Industries, definition of, 3; number 
of, 19. 


Inventions, for food production, 428 ; 
for making .shelter, 430 ; for light- 
ing, 430; for textiles and clothing, 
432 : for printing, 437 ; for vehicles, 
440 ; for metal working, 447 ; and 
industrial changes, 451 ; and social 
changes, 453, 439. 

Investigative impulses, 33, 36. 

Investigative problems, mental aspects 
of, 46. 

Ivanhoe, 113. 

Jacobean furniture, 263. 

Jelly, 87. 

Jewelry, 203. 

Junket, 94. 

Kaolin, 320. 

Keramos, 324. 

Kiln, 352 ff. 

Kindergartens, 466, 471. 

Knitting, 135, 156. 

Labor conditions, 202. 

Lamp, pitcher, of clay, 303. 

Language, 71. 

Leather, 17 1, 172. 

Library, lieginning a, 362 ; methods, 
364 ; early history ot the, 374. 

Lightening, doughs, 108, 109, 119, 
120; batters, 119, 120. 

Lighting, houses, 242, 243 ; inventions 
for, 430. 

Linen, fibers, 133, 134: tabic, 134. 

Linotype machine, 392. 

Literature, 71. 

Log cabin, making a, 241. 

LoNCiFF.r.Low, 324. 

Loom, making a, 141, 179, 419, 423; 
colonial, 178; Penelope’s, 423. 

Louis XIV furniture, 265. 

Ixiuis XV furniture, 266. 

Ixniis XVI furniture, 271. 

Lumbering, 226, 249. 

Luncheon, picnic, 90; table, 284. 

Macaroni, 100. 

Machines, Chapter XI I ; to meet 
human needs, 27. 
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Magazines, illustration of, 393. 

Manipylativc impulses, 33, 34. 

Manipulative processes, organization 
upon basis of, 22. 

Manual clexterity, 44. 

Manual training, beginnings of, 467 ; 
Russian, 468; spread of, 471; in- 
adequacies of, 479 ; theories of, 48 1 . 

Manuscripts, 386. 

Maple sugar, 105. 

Marimba, 42()^ 450. 

Marot, 202. 

Materials, as a basis of organization, 
25 ; as related to design, 53 ; sources 
of, 80. 

Meals, planning, 114. 

Meat, products, iii; market, 112; 
loo-calorie portions, 117, 118. 

Mental, factors of growth, 42 ; aspects 
of problems, 46 ; stimulation of 
industrial studie^s, 50. 

Milk, 93, 94, 109, 1 17. 

Milling, of flour, 106. 

Minerals, 118. 

Mining, distinguished from industrial 
arts, 4. 

Molds, one-piece, 332 ; two-piece, 
332 ; three-piece, 334 ; using, 336 ; 
for metal casting, 443. 

Monasteries, 386. 

Monotype machine, 392, 

Mortar and pestle, 97, 417. 

Moths, 150. 

Motor training, 44. 

Musical instruments, 420, 450. 

National Geographic Magazine, 228, 
230, 250, 254, 256, 382. 

Number, of industries, 19. 

Nuts, food values, 100; loo-calorie 
portions, 118. 

Objectives, confusion of, 464, 481. 

Old Testament, 303, 367. 

Open-'mindedness, 50. 

Organization of industrial arts, 19, 22, 
23, 25, 26, 30, 79. 

Oswego movement, 464. 


Outcomes, of study of industrial arts, 
14; tests of art, ()3 , of food studies, 
9<h 93, 99, 105, 1 13, 120 ; of elotlimg 
studies, 127, 137, 105, 186, 193, 
209; of shelter studies, 222, 228, 
239, 248, 259, 276; of utensils 
studies, 283, 289, 305, 331, 346, 
359, of records studies, 363, 365, 
373, 381, 389, 408; of tools ami 
mai'hmes stinhes, 413, 415, 422, 
428, 450, 461. 

Painting a house, 218. 

Pm.issv, 321. 

Pauqihh'ts, liinding, 370, 378 

Pajier, composition of, 3(13; kinds of, 
365: industry, 382, making of, 

383. 

Paper weight, making by c-asling, 
442 ; eleetrojilating a, 449. 

Papyrus, 367. 

Parchment, making, 365, 386. 

Paste, making, 373. 

Pasting procedure, 372. 

Peanut butter, iix). 

Period furniture, 263 fl. 

Pestle, 97, 417. 

Physical education, 73. 

Physiological factors of growth, 40. 

Plaster-of-Paris, 295, 325, 327, 332 IT. 

Plates, making, 325. 

Porcelain, 319 f. 

iVit roast, 112, 1 13. 

Poller, The, 315. 

Potter’s wheel, 328. 

Pottery, observing, 280; first forms 
of, 287 ; of Indians, 290 f,, 302 ; coil 
method of making, 294 ; Egyptian, 
306: Greek, 306; Roman, 306; 
history of, 317 IT. ; Chinese, 317 IT. ; 
Japanese, 318; French, 319 fT ; 
German, 320; English, 321 ff . ; in 
homes, 323 ; map, 323 ; American, 
337 f. ; kinds of, 337. 

Practical activities, appreciations 
from, 48. 

Prices of foods, 120. 

Primary grades, 82. 
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Pnimtivc ixxjplc, foods of, 92 ; cloth- 
inj^of, 135; shelter of, 227 ; pottery 
of, 287; tools of, 415 

Printing, usinjf outfit for, 362 ; in- 
vention of, 389 , block, 389 ; press, 
391 ff-, 437 

Problems, sources of, 80. 

Pnxlucts, us a basis of orj^amzation, 
26. 

Proteins, 115, 118. 

Psycholo^,fy of industrial arts. Chap- 
ter 111. 

Purfioses, of industri.il arts, 5 IT ; of 
hand work, lb; oi excursions, 17; 
of th(^ elementary school, 20; of 
line arts, 52. 

Queen Anne furniture, 264 

Kaisins, how made, 100 ; buying, 120. 

Kecords, to meet human needs, 27; 
of Egyptians, 367 ; of Babylon- 
ians, 368 ; of Indians, 368 ; of 
Assyrians, 369; of I [(‘brews, 369; 
of Romans, 369 ; machines for 
making, 437. 

Recreation, 13. 

Relationships, of industrial and fine 
arts, 52 ff. ; of industrial arts and 
other subjects, 67 ff. 

Repairing, clothing, 135, 206; bixiks, 
407. 

Road making, 441. 

Roll, 365- 

Romans, clothing, 183, 184; houses, 
244, 246 ff ; pottery, 306 ff ; 
records, 369 ; tools, 427 ; roads, 
441. 

Rose, 115. 

Row, 46. 

Rubber, in clothing, 184, 

Rugs, making, 220, 244; values in, 
260. 

Russell, 482. 

Salt, 105, HI. 

Scott, IT3. 

Screen, used as a house, 223, 224. 


Scroll, making a, 367 ; folded, 386, 
Selection, of activities in industrial 
arts, 22; as related to growtli, ao . 
Selective judgment, dcvclojiing, 39, 
61. 

Self-exfiression, as a basis of organiza- 
tion, 23 

S('quence in industrial arts, 79. 
vSewer pipe, 338. 

Sewing machine, 205. 

Shelter, Chapter TX ; as a human 
need, 26; machines for building, 
430- 

Sheraton furniture, 271. 

Sherman, 115, 

Shoes, 171 ; of rubber, 184, 

Silk, fibers, 132, 168; fabrics, 165; 
worms, 165; loaded, 167; growing 
in D. S., 189. 

Skill, 44. 

Skins, (liying, 136; uses of, 157, 171, 

vSlip, for potteiy, 296. 

Slivers, 132, 133, 134, 140. 

Sloyd, Swedish, 469. 

Soap, making, 1 1 1 . 

Social, purposes of industrial arts, 10 ; 
control of industry, i r ; impulses, 
33, 38; changes from inventions, 
45 C 459- 
vSoup, 88, 112. 

Sources, of problems, 80 ; of materials, 
80; of books, 362. 

Speyer School, 483. 

Spices, 1 13. 

Spinning, 131, I39 IT . i74 Tf 
Starch, testing for, 10 1, 102; cook- 
ing, 102. 

Subjects, school, origin in practical 
needs, 67. 

Succotash, 98. 

Sugar, inai>le, 105. 

Supplies, 82. 

Sweets, loo-calorie portions of, 118. 

Teachers College, 474, 483. 

Template, 294. 

Tent, Indian, 229 ; Hebrew, 236. 
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Tests, of art outcomes, 65 ; for starch, 
101, 102; for wool, 150 ; for tex- 
tiles^ *199. 

Textile, fibers, 132 ff., 168 ff. ; design, 
153, 190 ff.; cities, 189; workers, 
190 ; prices, 202 ; tools and ma- 
chines, 419, 432. 

Theories of manual arts, 481. 

Thorndike, 45. 

Tied-and-dyed textiles, 161 ff., 193. 
Tile, 339. 

Time* saving by use of machines, 458. 

Tools and machines. Chapter XII ; 
of primitive man, 415; for produc- 
ing foods, 418, 423, 428; textile', 
419, 423, 432; writing, 420, 424; 
for wood working, 424 ; for making 
utensils, 424, 442 ; cutting, 424 ; 
for metal working, 425 ; for trans- 
portation and travel, 425, 440; for 
building, 430 ; development of, 451 ; 
saving by use of, 457, 458. 

Transportation, as distinguished from 
industrial arts, 4. 

Type setting, 392. 

Unity of life and of school experience, 

74. 

Usage of products as basis of organiza- 
tion, 26, 28. 

Utensils, Chapter X ; as human needs, 
26 ; machines used in making, 424, 
442. 

Utility, in industrial products, 55. 

Values in industrial arts, 7. 

Van Dyke, 328. 


Vases, making, 279, 285, 336; firing, 
286 ; processes of making, 286, 
313 ff., 328 

Vegetables, {ircpanng, 103 ; loo- 
calorie portions, 117. 

Vehicles, 425, 440. 

Vessels, for liquids, 304; decoration 
«f. 353 

Vitamiru's, 93, 103, 118. 

Voaitional study of the industries, 5. 

Wal^])aper, making, 218; design, 219. 

Washing, dishes, 89, 1 10, 284; clothes, 
122, 126; wool, 138. 

Watches, 456, 

Water wheels, making, 420. 

Weaving, 141, 177: a rug, 146, 179. 

Wedging (.lay, 294. 

Wkdi.wooi), 322. 

Weight and height, growth in, 93, 115, 
118. 

Wlieat, 106. 

Wheel, potter’s, 313 ff., 321. 

White sauce, 103, 

Wigwams, making, 229. 

Willard, 94, 116, 121. 

Windmills, making, 420. 

Wood, grain in, 251 ff. ; pulp, 253. 

Wool, making into cloth, 130 ff. ; 
caring for garments of, 137; nature 
of, 138; washing, 138; carding, 
139; testing, 150; protecting trom 
moths, 150; industries, 187. 

Writing materials, early, 365, 367, 
3 « 9 , 393 : modern, 394, 395 ; tools, 
420. 

Yeast, 108, 109. 







